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^im-izm uzb^. mtm^^mT-mitr^ mm 
I mm 2 ] m^m i izmnmrntrnf^^miza 

im^ms ] imm i tt:im^2izw&mMt 
m^mmiza^^x. 

mmmmt lx . mdsixymm^^t ^mmi,zm^ 

[iB5M4] ii5^l=5:v^LfS««30v^•fi^*>fcla 

mimnii: LX. f^^tifzm-^mmmcoim 
[ tmm 5 ] mim i ^ 119*114 coi ^-m^H^ie 
Wssmmmt lx. mi$tifz^i&^m^m<om 
I m-^m 6 ] mim 1 ^ lw^^ 5 >-fti*»tcie 

mammt Cx. mMmi^mmmitLxi}-t>cr)i^ 

m(^^^m^m^mmzii v , 
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[18*188 ] 7 tcieii5co»*«$^|^4^a{cfc 

xuiii^timm^<X7tmmm<^mMizm-:s\>^x^ 

mm^<r)^j^mi. wME.ixmmr—}'izm-^\,^ 

imm 1 0 ] mm 1 5:v^Lif*«9 v^-rnMciB 

(d)Htrietfi!iffl{cKtT, mtiE.<X7miimm^i^ 

m^m 1 1 ] 1 0 izsmmmm^^^s. 

20 mm^^mi. 

mt^d:7im.mnzmmt^m&t:m.-^-\ti'^m 

^sSB<!istmv!iibmiis^^t<r)mmmmzmt 
X. mt^Ediymmummmm-tmrnm^m. 

[000 1] 
[0002] 

[mmm mxo. mxT-'j^^zi^mmi 
mmmzwrn^"^. ^mm^m^z^u yyimm 
mizn^i-^ztizx mmi^-^^^fzf^^mm^ 
^^mi^m^Mtz b ^zx^xE-d^mnim. 

[00031 diOHiRTCjgJ^Bf ^§<l-tH<>5ciS 

mMi. ^m'oiz^^-^m^mAt^^i. z</)^ 
40 w^^mt^m^zmi^tiimiX'^^t^rzib. E-d^im 
mmA^x-mta-ti^miii'mx'hh. zzx-u. e.<x 

[0004 1 

immizf^-riVji^mimmzii^^x. ^(r>ttm 

[0005] *|&BB{d, Hmm^z^^X^j:^titz^(r> 
50 t'J)'3. Zi^5cJiJB!t^5*^'?.^S^1»*«f;fi0l^*s^7 
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[0006] 

^^mmtmi^timimt, (h)mti:m^ lo 

mmmmm^(7ymTmizmtfzb^ . mtm 

( 0 0 0 7 ] m^M2cr>mi. mimittc\t 
tmm2(r>?SLmi,zmws%mmmmm.t.zi5\^x . imi 

'^msii.zm^-th^it^'^ffmim^kffi^wcm&itm 

[ 0 0 0 8 ] wm3ffmmi., miminw!^ 20 

leif-siiiit LT. mt^iXTcwmt^mmi^zm^-r 

[0 0 09] ^fc. miSa^A(r)^mi. IB^1^:V^L 

tms^ 3 <r>\.^-ftii)^mzmwimmmMmz^ 

[ 0 0 1 0 ] iS*«50|gBH{i. ^oL 

mimA<r>\^-rixi}^<r>mi^zi^mw^i:mm.f<zi5\y 30 
X. mmmnst. -mmm^tLx. m^^tit:^ 

[00 1 1 ] mmemmi. mm\t£\^L 

m-m5<r>\^-ftii}-<r>-^mzm^immm^^m\,zii 

mmmitLxti->h(r)mmmwm-th^m^'r 
I.. 

[00 12] ^/vi. m^T^7<r)mmt. fs^i^i^t 

7tm:T-i'^zmr5\ ^xm^^fih. 
[00 1 31 st/c, iS«iH8^3%BS{i. HS^^iSTcoiflBJ 

(i, m%z'E:dom^r—p^zm-ii\'^xn^^fihm^ 

d:.7tim^ust<r)m&^zmrs\^x^ibhixh^wx'h 

a. 

[ 0 0 1 4 ] tfc. lUiRJiQcof&Bm, mimi(r)9tm 
^z\nihv,)mifm^^m<.zi5\^x . luieBir^co^T^ft 50 
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4 

[ 0 0 1 5 ] tfc, 1 oc7)^BB(i, mm. 1 ^rv^ 
tii«« 9 V miij^mm^m-mfmiimmzii 

v^T. (d)fliifSlf-SlfflttEl:T, filEH»:7cJiJe!i«!»Og 

[ 0 0 1 6 ] mm 1 1 (r>wmi. mm 1 0 w 
%miz{^h^mfmii^mzii\^x . mmi^^m 

[00171 

[if6BflO|li!ifeOff?Sll <Sl^Stff^^> 

ji®>-;?.TAi{i, ffs^mzmmm^z^-^mmL 

^^^m-hijCDX'hh. 

[00 18]Z»:7C3SJg>';^rAl{i, SlJffllgRlOi:, 

2 obmm^etmmm o fc^*ffsa55 otm 
mimm8oiimixmjs.^tii. trz. mm^e 
(i. mmmm^eot^mmmioti/i-tiimizm 

fHi^ixX^^^. 

[00191 <mmu 1 o<om^>mm^ i oji, ^ >- 
tr*-^ lit. nyfa-:? 1 1 tm^mz^mti 
mmm i2t. mmmm 1 2 ^:m^fi«i(::^i^-ri> 

[00201 nyta-^l Hi. |*lgBtCCPU. ;><^: 

(nmmnMi.mim^'r-stLxr-'S'itL. -eixsr^ 
-^iiwrnwrni 2i,znLx^-hi-h. 

[002 1 1 iBil$lJffllgBl 2{i, 3yh-j.-:5'*>(i>t#^> 
*ilfflia512{i, nyta-rJ'l 1 *»<oBlrffiT-^'S:]iXt# 

m-x.hzti.z^y)^^mu(> (^mmmu e 0 

i-mmmttuzmm-r^, tfz. mmTmrn-^ 

0 tifcv^Ti^-r s^ctfx^)*®^^^ j^jswtcsfjfflifi. . 
[00221 yyn^^2 o(r)m^>fU yrn 

4^2 0{i, mmtm^:m-^^'ttlfziibcr)f^'^ttt^j:l 
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7 h'2 2S:*¥XYTM-C-^i)$-tl.XY:l^|6)|gilgl52 . 

[0023] 9>'?U2\\t. -eil-f^lS^SfetfO^N'-^ 

2 1 a-2 1 dSrfiii;tT>/^S. mWC{±, ^n-P 
ticr,4fyif2 1 a~2 1 dfc{i, Y (-fxn-) . M 

(-yi^xv:?) , c ii^ry) <^-&n<7)3m^iiXirw 

• ZZT.^^tifc^-^^yi/ii.mmb^^LXi^^ 10 

[00 24] yX;l/'\/H2 2{i, XY:^|fi]|gi|g52 3 
^^TSBtH^S^lTfe*), XY:frlfll|gi)aJ2 3fcfctlC 
-(*i:^:oTXYTOi*ir^i)aSi:;5:oTt^l.. ^ 
^C. /X;U^yh-2 2{i^'y^'a52 1c7):?y^jg[t|SIgC 
«?)ttaiyX;l<'2 2 a— 2 2 d ^ffli. i&ntibyXjU2 2 
a— 22 6\i^y 9 21 a~2 1 6 t AifCO^h ^.-VX' 
WKCiieSilTl^l.. *D±tljyX;U2 2 a'-2 2 d 

M'^ ynvt\ii (ngaj) •rs/X;K'S)l.. ^tttU/X 
;i/2 2 a— 2 2 diciSysM yrottam, yX;P^-7 
HWjS?! 3tcJ:-?T<imci|iJffll$iitJ30, #D±aiy 
X;J/2 2 a~2 2 d*»/i,tt{BSixS>'W y^(iyX/^^ 

•y 2 2iz^\t>it^iiLmizmi^tix\,^&mmm^e 
omm9 2izimti, 

[0025] XY:^|n]igi)gB2 3{i, igi!)g|5*«c2 3 a 
*Jj:tJf;<r'( HU-;l'2 3b^(i;t.T<r^*. im(8^^2 
3 a{i, YU-)V2 3 b tC?Q-5TX:^fSi/^(7)ffifS5^ 

Y^rifil^Offim^i!j*i«rfigi: 30 
=5:o■cv^s. J:-3T. yX/WA,.y k2 2«i, XY:firi6]|g 
M2 3 \ZX 0 XWfe J:l>'YM(CJ; -5TaS$^il.¥ffi 
r^t-^ili6T-g'i.J:tt:5rl>. i-=5ri?*>, XY:^r[ti]fgi!i^$ 
2 3 , y X/^A. .y KiBisgB 1 3 

xm^ffimz^m^^h z t i. . f lt « yx 

;l'^7 KSBilgBl 3{i;. XY^ffllcJsftSyX/l.'v-;/ H 
2 20fiStcjCt.T1Si:<7)tt|±iyX;P2 2 a~2 2 dco 

[0026] <mnmem&>m^6^i. m^^^ 

hXoi>zmfhixx\>^hmmxf—=je2. mmxy— 
i/6 2 z:fe-|*i{c^ii$-ii:s z:^i6jigJi)a56 3 fc , z:^ 

c 0 0 2 7 3 mmme 1 ti, ^T=»:7cji 

Lt (. ^ I) . t fc, 3tff^« 6 Hi , -f-<0±g?-JgWJ{: . 
»)*£ft»&a54 0*^^>flt»&§*l&S}5|5Wf[$:-I^W(C«j# 50 
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■ri.«)*isaii56 1 b ^^tx\^h. 

[0 0 28] jtJ^Xr-i^'6 2{i. XYWcfcl^TH 
2(b){Cn^-n^:K<o|irfflS:J^^j^oj^Sr*L, 

(ommm^me 1 i;i5(ti.iHM^a5iosEi*iM6 1 at 

miX\>^l. ^<7)jtJBXr-x6 2C{ill2(a)lC^t 

[ 0 0 2 9 1 ^A:. mmXT-'J6 2«. ^co±mz2 

'0<ommP56 2m^^LX\-^^. Z(7)mmG6 2ml,i^ 

10030] -eLT, >Ic7)j§jf^;^f— i;6 2i:jtjgtt6 
1 cOfiilrtMe 1 a t X'm&^tlim.1j#^cr,E.i!f:7t^ 

s (o^ 0 . iHi«a5iosia) H<>:7CjiJBi?!i9 1 ^± 
m-rhf.iifi<mj&mmtLxmmti. ^lx. mmx 
y—'J6 2 com^ hu^9 ±^zi^^m<^mn*<-m r 
b i,zmd:B^^tii btuz, -sjgitr t tc^-ptaiy 

X;^2 2 a~2 2 d*>4>ttaj$ii|,>'sM y^Zi: *) . Ji 

ff^xT-v6 2±^zx^mm'm^j:m^m^$-t 

xmm*^j¥!S.^tilZtky'j:l, 

10 0 3 1 ] zirmwi^e sa. mmxT-'Je 2 1 
wm-^^me3a.^^Lx\>^h, ^ix. ^me 
3a*K mm^eAizx-^xm^yifmzi^m^tihzb 
{ci 0 . ^^^^6 3 a bm&t^mxT-=J6 2<nz 

-^^mmm^btch. 

[0032] <m-mmm.i ^(mwL>^imimm. 

7 0{i, l^*$it/ctS)*^IIIiRtl>lHliRS7 \b.m% 
<r>Wki:''^omm.l 2b^^-fhbb^,\.z. j*HgI5W 
^bm\WNKb^-M\^XS^h, 

[0033] Mnawsti, mk^^^'^'ivmmi 

^13b. 3lSIBS!lSP7 3cO)^tllP*»^>3:^lit«-iifiL 
TSiSl*lS6 1 aiO^ ^>i:vHCl8ltL?tlKfi:(C:<7)||]lJg 
®T'«i±TCi!g^iTie?iJ L/::g|5f4) tIStt -^fi/c 3 
j*ai^P 7 0b ^zWkthW^ 7 4 t , SSt 7 4 tCtfrJf 
^Kh 3oO)MiW>'-5:/P7'7 4 V t S:fi;c.-C \-^l>. 

[0034] mmmi 3«. iiuayor ^fiS;tTfc 

let 74^:fi-LTMaS72(CiM®rfla. . 
[0035] SilfflyN';Pr7 4 vO-eii-fiiti. SfJiaigR 

io*-/i>cot^fi-ttciE^Lr. ^ix^i\.(mmui 

oh<mWiimimz'^^%w^)v-fxhh . c:c-c% 

3oc7)iliaffl>'<;P7'7 4 V S:jSlR6<HC^PB-t S ^ i: i 

0 . mm 7 2 (cina-r I. jMs^p ? o b -^m^z b 

[0036] tR^ia5WR(i, wmi 2n(r>'m.^'m\ 
^hmmmm 5 b . mmm^i 5<nm\xuti^t> 
m^Lxmmm^ 1 ^(no%-K\Azwxfi.%iSLKz<n 
wmx'\ti.-Y\.zwcixmA \.tz%m (cisjt /^fi/^ 
3-o(nmmu 7 0 c tc^i^-rsffi® 7 6 b 12^7 e 

{c^rrtfSiil. SOtfOSgifflys';!/?- 7 6 V Jb-Jrt^aA-fey 

•t7 8ai:S{iS;fCV^I.. ::«0BSft-fe>'-t7 8 atlS]^ 

mst^ y^ishtK m^th mmmm s i <r>m* 
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[00 3 7] ®§|»gi57 5{4. ni<^7 6i:-fYlxmm 

[0038] 7 6 vi7)-?-fim<4, SflffllgP 

1 0*^<i>Oj&^fi-tt=l£^LT, ^^X'rilc7)PS5|^p7 

0 cc!ol^0^2:SiH)W{c^T^m^^a>'^';^7■T'^>l.. ::::t\ 

3o{0«?|ffl^N';py 7 6 V SrSiRWfcgaW-fS i t izX 10 

0, Jftaa7 2*>4.ia?if«.i»5iiga7 0c^a!^ifc 

[0039] $ «»5|5|^*JIE7 0(i, Sttl*lM6 
1 a.(7)mim6 1 ttc|g{tA>itTV^I)aM-by-t7 9^ 
iff-rS fettle, ilill*lM6 1 a04'*#3ati§tt'c.il 
Si^^.y^_57t^ i^A"y^'-6 7SrX:fr|{iItlBSrr 
l> 3-:>C0»D-7 6 8 1 SrWUTir^S , 

[00 4 0] ttfi-b>-9-79(4, m^hU-f 9±cr>E.d: 

J>l>. 20 

[0041] -f-LT. JiJgx-f-i^'62<0KT{::J;»)* 

mmth t , '^wmmi 3 sr^u. mm^^ivzn 

4 V S:^v^TilHi,ffla 7 0b *»^>«Blg 7 2 tjiS3&«fif 

i/i, m\m)m 5i&L. ©^w^nw 

7 6 V Sr^t^T©?PO 7 0c t^tymW'^htlh Z t 

[0042] zmw^<,zi5\^x. E:d:3mm»9 1 

x6 2iDilHl. H 2.(112) SriioT, 011X^7 Itttt 30 
[0043] <15)*II]lR«itS8 Ocr)®i5«^>Il]lRM7 

[0044] i!ij*iniiixjgifl!i8 oti, iMmmmx'? 
ya-8 2<^fi. Wi^mmisitmim3ki:mt 

hWi'MiS^UA 0(Oi>y9UA l l*|gP^i:@2a?ilTt^ 40 

^<0»^5|5jlllBSl=81<^rtg|5W4. ^fc^gp 
t>ft'ffM?iX7tl!»*MjMffl;?.^ U ^-8 2*<|IIiRS7 1 
c7)JSgK*^^>:J'>'^?gR4 l|*ia5«eSg|58 4#3fi*-Ciefi 
$^^Tl^«.. EUfc^-Tctdtc, «^*ajiMf 8 lt4 2;<f 
0r(=ffl(ftg|58 1 a. 8 1 bS-lfrt***, 1»5fel»)Mffl;^^' 
yA-8 2«4^il!X^a5«-C'jefig§it-CC^|,;t*-<^. 
to J: 0 ^SflSB8 la. 81b ^Cfcl,^■r t«J*ii)Mt8 
l{=?0oT®fttL/c^^T'iea$ixl.. fcJt't, c:<t^> 
attgPSla. 81b{4, mm^Wf^^KtchX'^iz 

^^tix. ^} ,L-(r)m,-))t^mmsi<mm'^m\.z 50 
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[0045] fut, fMmmmxi^u^-82co-i^ 
^-^^mzx-^xm^^tLmwssnssmmi 
izmm^tLxa n . mmm sm^if^^iz^^mm?: 

noZtX\ 1»*iSjlifflX^i;a.-8 2t,X;?'J jL-O 
*) i,zm^\^^<^^^i^ino . Z(omm:fi 
{4, SftgPS 1 a, 8 1 btt5UTt,*i!at«*ffijliffl 
jL- 8 2 ^^jtJM'gS 1 c^^mzik 

if^tifz^wmmx^^j A-8 2iiiki¥mznm^8 

[0046] [IIIRS7 1 tcJt«Litm*«1Sf 

ti. ^»5|5j!gjSm^"Ji-8 2{cJ;o-ce>*iiM^8 1 
Ortg|5S:j»aj$n, e*flt*&g|54 0tfeJtl.:5'y:^a54 

1 ortgptcff ttj^ ^iiiztt^f). mm!im<nmm 
inoztmmi>z^j:i>, 

[0047] <w^mik^4 o<r>wmm>mmmt^Si 
4 0 {4, i^mtmm^i-^^y:^^4it. 

1 2*-^>tf0jg^{Cj;-5T:5'y^'gB4 1^0«i*«t*&P^ffi 
K$-ttl.iSS«MS4 2 1 S:fiS;tT»r^l.. 

[0048]^ >'^SB4 1 Wi, 0ij;i(f e€-<7)^'*fft4 
*<lR§$itTO|,. ;c7)i|5^5|5«i|£K4, HK7Cjiffm9 1 

<mm,zi5\immtti:hi,<r)X\ mm. rvry 

[0049] ^7t, 9>^UA\(n±Mmi,zli. 

'0©*«i^*ijixs$ixi.e^*fl-*^ss3 0 

SSJI«a54 3*<iS{t^.ixTV^5, 
[0050] m^mA 2(4, IgijSlJfflgB 1 2 tJ: SiBW 

*&^l=a':^v^T*^:Sri4i (x^rtiq) f,zx^^ YX'^hi. 

oiztc-yxa^. immem^mme 1 bcwu 

iS'y^'mifcJR§$tlSt&*<0«|&fcJ:t^f?±^ 

[0051 ] WsmmUS 0(4, K 5 1 1 . 7V 

- F 5 1 <r)m^i:m\-th:^>{ YV-IV5 2 fc . ^V- 

¥5ii'^m^^mmm5 3timtx\^^. 

[0052] 7V- H 5 1 {4, Y:^[6]t2^< , TU^m 

[toco^${4. ^mme \<r)mmzinihYii'(^cr>mti 

f<-X'th^^f^j:-oX\^t. ^fc. 7V-F5 1{cJ: 
[0053] |gi)gi55 3{4, 7V- F 5 1 ^SB::^!"! 

(z*|6i) (c^l^^HSS-tirTtOs (x:fri6i) {c 

©JffllgBl 2A><^>^0^§^^^^'^V^•C»|gP5 3*>'l!)fH-|) 
c: J: 0 . 71^- H 5 1 (r)\-n^m/ziit^<r>imtl^ 

[0054] <Z<?:7CJiJgi^;^r A 1 t7)i)f^>ia 3 (4. 
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-hX'hh. :i <r>m^x'ii . mm^ i o j: o mmz 

[00 5 5] Xx yrsiT'ti, nyf ju-rJ' 1 1 *\ 

i^^Xftm^T-i^Ui. -jR<oH<>:7cCADtf 
mm^iitzmKf-^tiXi/T^x^-ri:mmi-hzt lo 

10 0 5 6] tT;^f■-^'^^fcV^T{4, feffif8*>"HJJi:7C 

20 

[00 57] XT yTS2t'(4, 3>-h-jL-:J' 1 1 *«± 

[ 0 0 5 8 ] vrs ^mM^^irmmti 
mzmm^<^mmm^ {mmT-^i¥m^.<Dxy 30 

thmm^K nyfji.-^' 1 ij!,>/i,|g|j)$ijffligpi 2tcA 

[00591 d:ff)XT'yrs4iMi,z-?uxii. mmsi 

[00 6 0] XT'/rSAX-li. mBXT-i^e2l,Z)3 

v^T»>*oisN/s@ (N=i,2. • • ) <r>^^i:mm-t 

^j:f&^i}<mjuzf^3m(o±inz. mz^j:mmii 
= i(7)m-^ii. m^<7:imcommzn^'t?)t:ib. m^h 

[006 11 Z;iXt\i. jlHl(ll2)$-Si<'J:atciiJ» 

Xy—=J6 2±.t,zm^VV^ 9imm.^h.htbh\<Z. 
•Hm^ 6 2m cOii'ltC J: 0 JaJ^X-f - 6 2 Icfflt^ h 1^ 50 
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1 0 

^Tm^XT—i^e 2±.X'mX'ihLbt^j:i,. 

[00621 XT-^rs 5-c«i, E:i!R.7mm(omB^z 
mmm 2 t/^Wiitm-t^t^x YLx-^y^uAin 

(mAzmh^-^o^ms.) i. o^T^a^ccig^^^t 

T, fl!!c7)l}fMB* (N>im) J;0i>§iit^T^i>6 

im. mw.A2imitm.\.zmmMim^w±-f 

.[0063] XT-vrsexu. xr-yrs 5-c«*&$ 
ixtzWi^mm^'mxT-'y6 2iizw^L. 
<mmi 1 MMm-ft. r>t ^ . i»*<ssa56 1 b± 

tX'^mxT-'je 2±mf&^tifzmmmis.<^t:i^(r> 
x-^-xizmmifAi}^x*)jh^. m\'^i^~^^mmm9 2 

wmsffimi.mz^'^xmi^'ith. ztiizj:<o. m& 
<^m^mmmmMi3^iEmi.zB&x'^ i . 

[00641 ^LT, ^3l?l9 2*s»BK$n/Sf*, 

-K5 1(±, IEi)g|55 3(-J:oTS±ffi*>^.±^rt::M$ 

ix^iittc. ^^m9 2^±i}im&ix^nm{miz 

[0065] ;^Ty7"S7T'li, vTS 2Tf^^$ 

mSimmtlZtlZ^O. yX/P's.y |>:22SrXY 

l^co;^ $r I. 1 1 J: 0 i^tmm ^ixl.^L 
X. •5-c0^atCff-:>T#PtJiiyX;l^2 2a~2 2d*>f> 

rzmm':>Zbb^j:i. 

[ 0 0 6 6 1 CI =<K7rdiJ»9 1 co^ffiUPtH-fc 

mt^ b ti<X'^ . ti y -mi:n 0 Z b if5jmz^j:l , 

-u. E.d:7iMmMzii\>nfm^m-t'Sim<o^j:^^^-^ 

^f^Zb(r)^j:^m<r>^Uyyi:attiitlZbi,zii*). Jt 
[0 0 67] tfz. B*l 9 2 fcftiPL-^cVNM yfffM 

i<y)^m-i\:Lxmmm(om&^mmifzi!b. mm 
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(7) 

1 1 

•tlZttmtL\,\ mUS. XY:^|inlgi;S82 3(iJ: 
*) lC#DtttSy X;P2 2 a~2 2 d*>4>ttaj$fi-&>'N* 

1 0 0 6 8 1 yN'>f yy^ymtii^iut. i^/tttttSftfP 
$rf?il:L, XY:^f6i|gi!ig?2 3$-iBi!rri.C:fc{=J;0, 

y x;^^ 7^22 <itu)«{asai'j§ti. . 

[ 0 0 6 9 3 , yycootm. ^^^J' Sr«*l 10 
$^i■|>ISS:•/^?E■rl>J:a{c«B!cLTtJ:v\ ^JX.if, 

Lfc^U yir(OSrm:9^m'ffo Z tii'X'^ h . tz 

[ 0 0 7 0 ] -e.LT , -®^<Ojt}g*<*^T-ri. t Xr y 

;''v:*»fc'p*^$-«^-ri.. 0. E:di7mmi9 1 c7)j& 20 

^^%b^^^ixtz^{,z}.i. XT'yrSAi)^h<r>^ 
[007 1 ] Xr-^^rSAhzm-itzm^fiZlt^ SINIB 

tzWi^mmd:Mm^ixx\-^tm:mz^mimicr>E. 
wi^nm 9 1 ti<imx7— X 6 2 ±{c4m$ . 30 

[0072] W.t<7)jtJgE!)i^t'{i, JX^oxr -/rs 91;: 
< i 3 l,z^'<!Kycmm9 1 cOjS}^^$i]ffll-r-?.<7)*<»i L 

1 0 0 7 3 ] x-f y r s 9 t-<i, f^-C'»a!-ri.«)*i^ 

[00 74] Xf yTS 1 OT-ti, X-f -yTS 9T'*i^ 
-&r/)**^l^*$it/cHJX7CiSje!t*l9 KTynibtmhti 

s. i^xii> ia8{c^-rj:dtji}^XT-x6 23&<, 

[0075] a±x\ E.d^mmi^xTM. 1 c*j(ti>- 
m(r)Wii^tmT-r?>. ±m<^E.d:jt3mi^xfj^nzi: 

ntf, H?^:7EjtJl?ft9 llc#^"Ltv^|,*jiS^:^5|^5ri 



#^2002-2 05339' 
' 1 2 

mmm(r>^iz^^mmm^^?>zt^j:<E. 

[ 0 Q 7 6 ] E-iXTiMmi^XTJ^ 1 *&5RI^ 
*^B7 0(ct>v^TI^*?n/c*SsS-&By*^[lllR^7 1 

izxmt^bbhiz. ^(Tim^tifzm-^^m 
^mmm s o tc j: o x^^^m^A o izmm-f?> x 
om^^tix\>^h. oil "9. m-^^irmmzm 
mmi z b *>TrBg=5r ct o izm^^tixa o , m-^m 
mmmmtifzi^izj.—fi)iimi'i7'?'^mi^j:^\ 

[0077] <i(»5fel^*wiW^>04<i. ±ie<OXT y 

y'S9 izMmtm^v^^mi¥mmhyu-i-^ 

-hX'hi. 

[0078] Xr -y 7'S 1 1 XU. Z:Sr|6i^i;gP6 Siz 
v6 2±com\kh\y-( 9, E.<X7timm9 l . 

<>:7QiFi?j9 io^Ho*a'ft:«)**^-«si:^oTjiff^ 
[0 0 79] ±Mmmznmix. yxji^-/ 

h'2 2*v M^X7^->''6 2«±:^*-^>#jeU. 

[0 080] xf--y7'S.l 2X'lt. m5l,z^.-ti:ol,z1fy 
9 2 C7)ii±l*<>' A- -y J; 0 , T1il,Z&.mt?> b 
Z^t X-mmXT- 6 2 iil^T-tl b , WMimt,Zh 

-^rzi^^y^-eii^mmL'^Bmenzm^t^. 

[0081] Z(r>'>^r y ^' 6 7<0Wt!)^^tCj; 9 . 

I. i: i , yX)l^ ■•/ F 2 2^fi(7)»fiia5^^7)iB}5t^i7) 
ii^m±X'^h. ^fc, >-A' y^'-6 7«0Wil:CJ; 

[0082] ^LX. m^hU-i 9i)mmm6ifHcom 

m-^y^i 9i,zmm-mw:iX'mmx^-'j6 2tim 
T-r&t. mmx^-'J6 2±.x'm^hi-^ 9^ii^-r 

S«fi8t56 2mOai«*tf?±$^l. m^hU^9bm 

Xy— 6 2 b<r>^mi)<^mb^j: I. $^>(Cjt»Xr- 
i/6 2*<^T-ri.t. fflbU-^ 9{iji}eif 6 KOfiJI-b 
y-9-7 9 t^loA^A^OitJexr-i^'e 2 bMtiXmt 

ix^ZbbKcl. Z<7)m^hly-( 9bmmXT-i^6 2 

b mmimzx o , ^^^m^(^-mtm^^ hu^9 

}iJ:r/}^mXT-i^6 2(r)llHl. H2(ll2)5:jl-5r 
T^tcSSTlT ■& 1 1 ^: !> (0 6 ) . 
[0 083] x-r-yrs 1 3T'<i, (Hetc^-f J; p 

mmm^ i a srigss u . m!mu 7 o b ^>is»o§i 
[ 0 0 8 4 ] ii7{i. mmi 2 t=*j(ti)jsjasiji«*i» 
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1 3 

10 0 8 5] mmiMt=oti-mmacr)mi. m 

[0086] <9:<7mmbTii. ±soiPiaAA»/5,Tia 
mnctx-mmzmmm . ^mcio, EfXTet 

«9 lo±SI53!)^^>Ta5^^*>ttT»*<ol^*$•^T;c.l.^v: 

[0 0 87] -eur, B^I^TcTW, aftSrtgLT±S 
<Oll8l:lAA>/i,3S®$•^T^. ClittJ:'), B^^Ta. Tb 

[0088] zco^oiz. E.d:7ijmm9 im^. n 



10 



20 



[ 0 0 8 9 ] Xf- yrs 1 4 T'tt. ®§liMSSP7 6 ^IB 

iiL, 5Rgirop7 0c*-(5«scc7)miji[Ag^i6Sfe§if. 

[ 0 0 9 0 ] ^rfe , c ; Tii , ±feoi*®$ijffli t mm 
iz, E.<X7mmm9 immi^i:^mLx . m^mm 

[00 91 ] ^rvTS 1 5T1i, M^hU^ 9}5XX/ 

m}^T-=j6 2 ^m^xnTUzm-^^^my^m* 

To = kl • DH-k2- D2+k3- 

ZZX\ Dl~D5{i. .hieri.j-rs.j-eix-ffico 

wmi9mtiMm^j:mxh'o . ki-k5{i, mm 

[ 0 1 0 2 ] LT, E.<X7tm^T~:?^zm-:}^ . m 
B*ISIT o S: . ±5t ( 1 ) <r>mn^^i:^i6im LT V ^ I, f 

[ 0 1 0 3 ] ^rfc, mm^moizmiRis-tmm 
Lx^mzxixtimmfmr off)n\ii^no<Dmt i 

[0 104] Z<7)XT'yrS 1 6c7)i)f^{Cfcl^-C, «)3|5 

(0 10 51 ;z.x-/rs 1 7-c-{i. »*^*iiS7 0i& 



=^^2002-2 0 5339 
1 4 

otCct^TniJR-ri.. izxu. UTUzm 
t/^mumi 1 tcffl^ 0 , ij i-8 2c7)i5| 

«Kt=J: 0ffajS*lT»(*tt»&a54 O'^tM^til*. 

[0 0 92] ;^xyrS 1 6T(i, Z»:7Cjtje!t5!l9 1)3 

[ 0 0 9 3 ] r7ytrA-:?ll|*i<^:J'>fv 

mMco^-i^yizmthmim^tmLxmtiiZti 

[00941 ^omswrax o co&mizmm^:m-tw 

[009511 .E.d:7i3mm9 1 commizmmi^ 

[0096] (mmenzmmm^nxnmm^ 
t) 

[00971 cmm 6 1 tfc(ti.ae»n xsygif § 
t-E.d:jtmmi9i<7)tm) 
3 . H»:7cJiff0!B!i 9 1 <mmmm<r>WM $ . 
[00981 ( E.d:7Lmmacommmbtm t'cojt ) 

4 .Z»:7CJiJg1% 9 1 ^ffic0lH|g|5£0i;t. 
[00991 5 .H»:7CJtffm9 1 (7)|lt^0 , J2i®*« 

[0 1 001 ±iBco5S^s-#i:L, ms^^Toti, 
(.UcoxdizMOiX'^i,. zff)mm±. mmsniox-m 

[0 1 0 1 1 
D3+k4- D4+k5- D5H-Tm • • (1) 

5Kll8fc:S-r<J: o^j:m&.mzi^mt?>. 
[0 1 061 ;^Tvrs i8Tii, z-H^i^m^b3(r> 
wm^(>Amm\.xmxT-'y(>2i:±.^L. e^* 
i^*iiS7 o*»<i>H<j:7et»tt9 1 ^mz-th. ^ l 

X. msf.zm-m.i-z'mxy—=Jb2i)<i.mht. 

[01071 zmw^mmi ommzi: o , m 

( 0 1 0 8 1 ^ fc, a±<^E.<X7tm>-:^TM, 1 iOfflJl^^ 

hhtcif>. E.<k7mmm9 K^^mki-zji—fsi^i}^^ 

[0 109] ^:i>. ±aLJt;^x-yrS 1 6Ct>{tl.^ 



40 
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c 0 1 1 0 1 <H»:7cjij^9 1 (c^safi^bt'WS 

>?5)5(5i^*^S7 0 tfcv^T . E.d:7immm9 1 jiaw 

9(cj:i,afiitffliiai:. WAM^tiimmteo&mz 
[0111] zcommumx-ii. ±Mi(7)mmi:Miiith 



(9) !^^2002-2053 39 

1 6 

[0112] c:oH<>:7cjtJg!t?)c7)atMa{i. z»:7C3t 
je*S!l9 lC5S^fc^SHi>5cJ^T-^i:, S^J^^co 

[0 113] 



Ma = /opXVaX<^pH-pbXVb (2) 



±m^(>ntii^titcE.d:7tMimi9 i<7)m&mmix 
t<>^(^tifzmmizntx . mm-t yfi 9 izxm^^ 
tihE.<!i:7im][m9 it. ^(^mmizimixm^Lx 

<i>(m&-tyfcos[mm-iimh\^^<7)m&)<{mmi 

«7)aj:Ma)x(l+ol) 

:lZX\ aHi. E.d:ymim9Hztimm^<r)ytm 20 
W/^il'-OfllS$•^^•C••^i'5 , ±5t(2){cJ:oTIii'5r 
H^X7EJtJg?%9 1<7)ffl:fi(^»tii3!)«ffl«IX-S>l);ti6. iix 
^■#i:L!ti)<7)T'J)l). 
0(ffil:-byi^^fit}BlHt3S^l:$)</8 i 

[0114] ^fc, ^7WS^c^5v^T<i, ±ie®. 00 
it=f'i^w^Mmiz^if)fzmi:mmixij^\,^i. ^nmz 

ni\^^i}mif.^:mifzi,coX'l!^U, 30 
[01151 CKOio^ttJIMci&W^i. -5-fL$- 

^Uzvum^uzxm^tmttmmt u\ 

Ve=SaXnXt-Va •••• 

±^ii-(:>nii!,^tit::mm^(omt:mmLxm(>ti 
fcfmizmx. ^&-^zy^7 8i,zx ^m^^titzi^m 

^m^y'fi}^hnhti^m:Bi^m^<7)Uiim)>m 40 

1»»)5|50<*fflVe)X(1-a2) 

Uctcox'hi, 

CO 1 20] ^rfc, ^TW^^CtJV^Tti. ±E(3>. ®0 
2, /9 2(i^*^Jg©jfi<jtzSJ6;^c<iiS:ffifflLTtft^r^L, 



I.. 

[0116] <mm^<7)mm^<tx'n^>^m^m 

S7 0tfcl^T. H<>:7cJtJ^9 l^ja<0*iS-&l!»*<7) 

<^jtii!i:j: ofi«'ti.:^afcov^T. m^x-mm-tt. 

[0117] ZCD'mijmx-li. ±ucommt:%iiii-i 

fzif). ttmiminmmy e mm 1 ox-mta 

[0118] zm^^^<r)mv eli. E.<X7tm^r 

li. •AcO^^(3)X'S.Sii^tll. 
[0 119] 
(3) 

* [ 0 1 2 1 ] JiLhtlttHJUc^WSt^^o-^A—h 
{•t^h-hXT vrSl 6(Omm)im20lZ^LXt3 
<. 

[0 122] <m2mmm> 

<E.d:7mm'^XTj^ff)mm&>m9ti. :^m(7)m 
2mmmmmimm*mm.7 0 A^-m&A,riE.i!i:7t 
mmi^:^Tj^ 1 Acomum&i:^s-tmx'hh. 
[0123] HijcTcjtjei^xrA 1 A«i. m 1 rnmm 

[0124] jsaaswTji. m 1 ii«fi»®i: isi«<oa5a 

mm^7 3 1 , mmmm scni^mmm-h 2-ni<z^ 
«fcsiti*iM6 1 aif,zwmthmm7 AAt. laf 7 

4 At=/hlf 2o«iSJilffiyN';l^y 7 4 V t Sr«S;i-C 
[0125] ttz. jMHSPWTJi, id'ff7 4 AiOJggPtC 
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(10) #112002-205339 

1 8 

issTOBA^moTv^s, OTTii, f^immm 
[0136] mmi^mmi o eti, mmme i±^cr> 
m.mx^-i;b 2 B±x'3:<X7t^mi9 1 co^^st^m 

^Sg=5:^^S3ISI5 6 5 1 . 3dt« 6 3 a t jtjg>^r- v 

6 2 fc<7)^tig{t'iflSgl;-feyt^7 9 Bi: LTt^ 
^rfc, iijeXT-i^'6 2B{i. iStthW'f 9?r«iS 

[0 137] ^^^31356 5 1±. Mit^6 5ai:lHHK^ 
6 5bi:S:^rtTVM.. 

[0 1 38111^^6 5a{i, -BJiigBi:, CO^I&aSi: 

[0139] iHllK^e 5 b<i, ™^^C0J^^*L. ± 
a5*5«lRcS:4"C^C|5liEt:'#l.fll)St^r->Ti^l.. Ctl 

[0 1403 aft-t y-t? 9 Bti, H 1 HM^^tfOMM 
jiJBi^XrAl B{i, millJfiJgSOHiJiTtjtJgvXf- 

A 1 fc «^K<oiIf^s:^T 3 ti<. mm^mm job i,zm 



20 



17 

lf^-ri.yX;1^700t, j^A'«7:5'-70 3t$:i^L 

[0 12 6] yX;l^7 0 0{i, mdU^cmM,^ XjU 
7 0 1 1 y X;UgBll!j^7 0 2 t Sr^- fCfc 0 . ®JfflI^ 1 

m 0 2l*l<^t-:J'^rfc'(cJ: '3jlimyX;U7 0 1 c7)i^a 
It] X Z TO 1*1 T'SSS^fig i: ^ T V > I, , 
[ 0 1 2 7 ] i^A- •y^'-7 0 ■Z:^I{iJfc:^«litt(= 

[0128] <E»:7cJSJgi^;<f A 1 A<olSf^>E:»:7c 
j^itmmmm'ifoiK i»*i^*^ffi7 0A(cfc(t 

[0129] z(^mnmmzii\,^xii. E.<X7iMm^9 
1 i:m}(m9)Ltiik. m otc5n-r<t at:, jtjgxr 

-s^'6 2^IB|iT§-li:l.i:i:tt::, i/A"y:?-67^ffl 

[0 130] ^LX. 01 Ut^tiotC, ffltthU-f 
9i:JiJ^;^7^-i;6 2i:*^^SI$^ll.i:, i^yX;l.7 

0 1 ii^hr^mA f t J: l>jMa*^'ff*>fLl) i: fc t ttRgi^ 
D7 0ci]^(^miAsizXhm^cr)\^mi}mhtih. Z 
eOv^&X'ii . y Xyl/MSB 7 0 2 Sriffll) L , moSA f co 

i*i&SrH<j5cji}K!H!)9 i<o&.mi,zm.^t&xdi,zmmi- 

[0131] iOJ;p{:ayayX;P70 l;5^^>com35A 
f «?)-^|fi|*<¥|^i::5roTt>*Jty). E.d:7mmVa9 Iff) 

B^"^, mmx7—i^e 2 1 jiijayx;P7 0 1 t<nmM 

[0132] a±mm^m7 o Ammzx o , 

^mmi:izm^x, E.ik7cmfm9 uzMLxm^(7)m 
ai}'hmm^:iiiskmi>z^iirci^. T-m^j:^mimx 
mmiKf^x't^, 

(0 1 3 3] ^tJ, 3MfflyXyl'7 0 Icoiiil^tCOV^T 
<. XYTOrtT'^ggltt'Sr^TV^Tt^VV ^fc, 

Ha:7cjue«!i9 1 <7)msizm^ixm&yxfU7 o i 

f^lt^^mth<^iiSmX'^j:<. yyyAl,z^ff)\^ti 
^MLXij$k\,\ im<^mRyXjl'7 0 1ff)o*>(r)'Jf^j: 40 
< 1 1 1 <OjSjay X;l/«or&i§ SrSJS^ftit-rs Cl i: (CJ: 

[0134] <?B3Sifi»JS>lll 2t±, *l6Bg<7)^3 

i«?)!ii}es§tcfss«)*^^a 7 0 B 2:^fla^^t'H<^:7t)t 

Jgv-^^rA 1 B«0§?gi5«|ligSr^tafJ) S . 

[01351 =<X7c3&mi^xTA 1 B(i, ^ 1 mtmm* 

' <(H;^7C)i)g«*IOM)x(l+al) . . . . (4) 

^ /-c , zcoj:o Kc^rn^^ 6 5i,zxi E.<^7mmm 9 ^ E.}X7cmm 9 1 o^istc x^.x, E.}X7mifm 9 1 1 

1 (o^^^izmtx. ikmxT-i^e 2cr)m^i,zxi^5o mMmci7 oht^i^co^wi^tcoiisnuM^^X'^ 



30 



[0142] z(om^mmzh\>^xi,t. m 1 mmmm(r> 
m^hu^ 9i:m-^-fizE<X7tmm 1 i:mmit: 

m.mi2 iZT^tX d t:. JU^Xr-v 6 2 B S-UST-t 

Stfctlw. i^A'-y^'-6 7S:BBtl.. 

[ 0 1 4 3 ] LT , jii®a5w s tcfctti. j*aian 7 0 

b*»ii>=iJ:7cJi3»9 IcO^fcltOttTStSiEA f tcj;*^ 
a$-ff3ti:tl:, ©?I^P7 0c*^^>^?j!!Ag(cil, 

Bm9l^miflbbUz. WRcSr4"WcIIIlK$-jDt 

[0 144] ^rfc, aft-feyt7 9B{Cj:|,|ta!|<lS:ffl 

(4)t'fiJS$itS. 
[0145] 
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[0146] =5rfc, mm^^i^imi oh{z^2mmm 

%m^zi^)mii^mth. 
( 0 1 4 7 ] ^ }l&<dx 0 t.zmm'^^\,z-thfz 

^zmm-ri(omt i^^tiK mmtmmmizisux 

<i^h*'^j:mizj±±mmmzh*). ^.-ATim^mi 
izii\>\xwm^<itmt:\>mf:i!im±.m iz ixm 

mni:±\^^izmmu.:m. E.<X7Qtmm i ti&m 
□7 0 b t<Dmnm.ti^^m^j:^^^m.^6 5 m 
mttztizjar)^ mmzmmsi^mt hztt^j: 

[0148] W±com*K^iJgS7 0 BcOlSf^tZj; 0 , 
[0149] <aW)> 

©±Mi<^^3mmBmzmhE:^mMi^xTMz-y 

$iX7tfl}Jilc<^JiBSI56 A (0 1 4 ) i:mt 1. 1 <OT'i ^ 

[0150] zff)immh\iziimmiwm:'\i. at 

5lg3P7 0 c*>ii>fiaAgtcJ:l,«^*c7)®^|$:^T^ (m 
14(a)). -eLT, m&X'r—'J6 2ff)mimti 

wzmtLx. '^m-t.Tmz^mmui Obi)- 

(bc^^iiSA f J:iX5l?PD 7 0 c A^comSSA g iMw 
LTl-K (El 14(b)). 

[0151] .lOJ: 3^^ffiA f . A gOSS^W^Kf^ 

■ <msimmifii!kT loo t i^»*w;]iwfif ti,. ttz. 

[0152] ©iieo^-lllfij^^cojiagiSt^ov^TJi, 
iSIl 5iZ7f;tXo^j:m&i^i'&m&muX'i>m\ 

[0153] isaawuji, m&yx/i^i 1 1 bn^^-y 

hT-M.7 1 2i:^WLTV^S. 
[01 54] ZC0a^^-/hT-M.7 12li. I 

3t. r-A7 1 smm^^^mwm^iiAb. 

mmyX/l-l i i <Oi«i#Sr35£$-«:«.|lI«KiB!l!;S|57 1 5 

[0155] C<0*TOffilgB7 1 4fectl/|ll!|SIBijg|57 
1 SeoSBiKcJ: t)s jM®yX/P7 1 itt, :6rifl)FB{=;^ 
5^ Ht'^ I. title, :^r*]RO{c|2li!)t'#2.. 
[0 15 6] Zcoojf^ y hr-jU7 1 2tJ:'5, 0>J;t.{i' 
Ell 5l,Z7MrfimAfff)U\i]lz-th^j:b'm^^Am^(i> 
H»:7CjtJ15%9 1 iciStLTiSET'l^SI t t^S, 
[0157] IJUbcOffl^Sr^-rSiSjaSSWUtwioT, 



(11) #^2 002-2 0 5339 

20 

? iz^mm^-^fMi^f^mi h , 

[0 1 58] =5:fc. ±ie<7)o4f y hr-AffK^I-rS J: 
=5rS, 

[0159] @±feco#MtJe®(cfc(t&S)*[lIliXlS*S 

JIffiS 5 Srf«IlUt t ^V^(0 1 7#!i) . 
[ 0 1 6 0 ] II 1 8{i. U 7 W 7 VA^IS SO^gPfli 

10 [0161] ';7^y>'A^S8 5<i, ii»S851 

b. SliiSS 5 UcjDig$il|.^|. 1,^852 1, pifelini 
IRSIsS 5 3 1 ; ^'^yl^h 8 5 4 1 , »j|g8 5 5 . 

mmm^Qseti^Lx^^h. 
[0 162] z<r)^)yi'-yi/:L^m.&5X'\i. t-r. ^ 

Sl-^8 5 2lCsSTLy"c*»**<, iiijfIS 5 1 X'tm^ix' 
tl^mkOV h 8 5 4 tglT^ni) i: i: t ^ta**:*:^ 

<^j:^mib Lxmjbtimwifimmm^s 5 3(c 

20 [0 163]<XtdBI!lSn^MjS'<;l-h8 5 4{cJ; 
0 , i»**«*-|filTR{=S!i6L?»Ji8 5 5T'l2«$ixTJ» 
M^8 5 6tClR^§ixl.. ^<7)j|8JMS^8 5 61*1(7)!^ 
WS^Wm.mx9 U a-8 2 i 0«»5l?ffi*&SI54 0 
iz^^ixhZbb^sh, 

[0 164] ^LX. ^^'Sk^UAOcr)^>-:fUAl^Z 

m^timMt , ^n^mm^ 3 0 
mMbu-^^ixxm&mmm^ixhzb^j:h. 

is. mtf, ^v^ai54lfc:fci,^t:igiR$ii^i»*3!)CF 

^thtX'-&mn6^zmL. ^£Lf^-&t{s*ftffl(7) 

30 g}*5rS)*«ff«SS3 0*>^>m^l. b v^^/cJ; p tc, 

[0165] Iil±c7)'J 7 U y v-igfiS 5iOSi)fl5tCj: 

0 , s*ijffl^tg^i»*&6>*tt*&a54 0 izmtz t ^^-c- 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a powder material removing 
apparatus 

capable of properly judging whether an unnecessary powder material is 
completely removed from a three-dimensional shaped article. 

SOLUTION: A three -dimens ional shaping system 1 is equipped with a 
powder 

removing apparatus which is equipped with an air blast part WS having 
an air 

blast drive part and a suction part WR having a suction drive part 
75. Air 

sent to the three-dimensional shaped article 91, wherein a powder 
material is 

laminated on a shaping stage 62 to be shaped while a binder is 
selectively 

added to the powder material, from an air blast opening 70b by 
driving the air 

blast drive part 73 and the powder blown off by air blasting is 
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sucked from a 

suction opening 70C. Herein, when the weight of the loaded article 
on a 

reticulated tray 9 including the three-dimensional shaped article 91 
measured 

by a weight sensor 7 9 reaches a predetermined weight by removing the 
powder , 

powder removing operation is stopped. By this constitution, it can 
be properly 

judged whether the unnecessary powder material is completely removed 

from the 

three-dimensional shaped article. 
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precisely. 

2 . * * * * shows the word which can not be translated. 
3.1n the drawings, any words are not translated. . 



CLAIMS 



[Claim(s)] 

[Claim 1 ] By giving a binder alternatively to the layer of a powder ingredient and combining a powder 
ingredient A removal means to be equipment from which an uncombined powder ingredient is removed 
from the perimeter of said three-dimensions molding object, and to remove said uncombined powder 
ingredient from the (a) aforementioned three-dimensions molding object about the three-dimensions 
molding object generated by carrying out sequential formation of the combination of said powder 
ingredient, (b) Powder ingredient stripper characterized by having the control means which impossible- 
izes said removal means when said measurement value reaches predetermined completion conditions 
after activity-izing a measurement means to measure the predetermined measurement value reflecting 
the advance situation of removal of said uncombined powder ingredient, and the (c) aforementioned 
removal means. 

[Claim 2] It is the powder ingredient stripper characterized by having a means to measure sum total 
weight with the uncombined powder ingredient with which said measurement means remains to said 
three-dimensions molding object and its perimeter as said measurement value in a powder ingredient 
stripper according to claim 1 . 

[Claim 3] It is the powder ingredient stripper characterized by having a means to measure the variation 
per sum total unit-of-weight time amount with the uncombined powder ingredient with which said 
measurement means remains to said three-dimensions molding object and its perimeter as said 
measurement value in a powder ingredient stripper according to claim 1 or 2. 

[Claim 4] It is the powder ingredient stripper characterized by having a means to measure the volume of 

the uncombined powder ingredient from which said measurement means was removed as said 

measurement value in the powder ingredient stripper according to claim 1 to 3. 

[Claim 5] It is the powder ingredient stripper characterized by having a means to rneasure the variation 

per unit time amount of the volume of the uncombined powder ingredient from which said measurement 

means was removed as said measurement value in the powder ingredient stripper according to claim 1 to 

4. 

[Claim 6] It is the powder ingredient stripper characterized by having a means to measure the elapsed 
time after said measurement means activity-izes said removal means as said measurement value in a 
powder ingredient stripper according to claim 1 to 5. 

[Claim 7] It is the powder ingredient stripper which said three-dimensions molding object is generated 
on the basis of three-dimensions configuration data in the powder ingredient stripper according to claim 
1 to 6, and is characterized by setting up said predetermined completion conditions based on said three- 
dimensions configuration data. 

[Claim 8] It is the powder ingredient stripper characterized by being the conditions defined based on the 
weight of a three-dimensions molding object own [ said ] with which said predetermined completion 
conditions are computed in a powder ingredient stripper according to claim 7 based on said three- 
dimensions configuration data. 

[Claim 9] It is the powder ingredient stripper characterized by what is defined based on a duration 
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required for removal of said uncombined powder ingredient with which said predetermined completion 
conditions are computed in a powder ingredient stripper according to claim 7 based on said three- 
dimensic^ns configuration data. 

[Claim 10] claim 1 thru/or claim 9 - a powder ingredient stripper given in either - setting - (d) the 
powder ingredient stripper characterized by having further a posture modification means to change the 
posture of said three-dimensions molding object, according to said measurement value. 
[Claim 1 1] It is the powder ingredient stripper which said removal means has a ventilation means to 
generate the air current which ventilates said three-dimensions molding object, in a powder ingredient 
stripper according to claim 10, and is characterized by said posture modification means having an 
attitude control means to control the posture of said three-dimensions molding object according to the 
relative-position relation of said three-dimensions molding object and said air current. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] . 

[Field of the Invention] This invention relates to the powder ingredient stripper which removes an 
uncombined powder ingredient from the three-dimensions molding object which combines a powder 
ingredient alternatively and is generated. 
[0002] 

[Description of the Prior Art] Conventionally, a powder ingredient is extended in the shape of a thin 
layer on a molding stage, and the three-dimensions molding equipment which generates a three- 
dimensions molding object is known by giving a binder alternatively to the predetermined part of the 
layer by repeating the actuation in which the combination which combined powder is made to form. 
[0003] Since the three-dimensions molding object generated with this three-dimensions molding 
equipment is completed in the condition of an uncombined powder ingredient existing in the 
surroundings of it, and being buried in this unnecessary powder ingredient, it needs the activity which 
unearths a three-dimensions molding object with a help. Here, the completion judging of removal of 
whether the uncombined powder ingredient was removed from the three-dimensions molding object is 
performed by viewing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned completion judging of 
removal is considered that it is not appropriate to apply uncombined powder as it is in the powder 
stripper removed automatically from a three-dimensions molding object. 

[0005] This invention is made in view of the above-mentioned technical problem, and aims at offering 
the powder ingredient stripper which can judge appropriately whether removal of an unnecessary 
powder ingredient was completed from the three-dimensions molding object. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of 
claim 1 By giving a binder alternatively to the layer of a powder ingredient and combining a powder 
ingredient A removal means to be equipment from which an uncombined powder ingredient is removed 
from the perimeter of said three-dimensions molding object, and to remove said uncombined powder 
ingredient from the (a) aforementioned three-dimensions molding object about the three-dimensions 
molding object generated by carrying out sequential formation of the combination of said powder 
ingredient, (b) When said measurement value reaches predetermined completion conditions after 
activity-izing a measurement means to measure the predetermined measurement value reflecting the 
advance situation of removal of said uncombined powder ingredient, and the (c) aforementioned 
removal means, it has the control means which impossible-izes said removal means. 
[0007] Moreover, in the powder ingredient stripper which invention of claim 2 requires for invention of 
claim 1 or claim 2, said measurement means has a means to measure the sum total weight of said three- 
dimensions molding object and the uncombined powder ingredient which remains to the perimeter as 
said measurement value. 
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[0008] Moreover, in the powder ingredient stripper which invention of claim 3 requires for invention of 
claim 1 , said measurement means has a means to measure the variation per sum total unit-of-weight time 
amount of said three-dimensions molding object and the uncombined powder ingredient which remains 
to the perimeter as said measurement value. 

[0009] Moreover, in the powder ingredient stripper which invention of claim 4 requires for invention of 
either claim 1 thru/or claim 3, said measurement means has a means to measure the volume of the 
removed uncombined powder ingredient as said measurement value. 

[00 1 0] Moreover, in the powder stripper which invention of claim 5 requires for invention of either 
claim 1 thru/or claim 4, said measurement means has a means to measure the variation per unit time 
amount of the volume of the removed uncombined powder ingredient as said measurement value. 
[001 1] Moreover, in the powder ingredient stripper which invention of claim 6 requires for invention of 
either claim 1 thru/or claim 5, said measurement means has a means to measure the elapsed time after 
activity-izing said removal means as said measurement value. 

[001 2] Moreover, in the powder ingredient stripper which invention of claim 7 requires for invention of 
either claim 1 thru/or claim 6, said three-dimensions molding object is generated on the basis of three- 
dimensions configuration data, and said predetermined completion conditions are set up based on said 
three-dimensions configuration data. 

[0013] Moreover, in the powder ingredient stripper which invention of claim 8 requires for invention of 
claim 7, said predetermined completion conditions are conditions defined based on the weight of a three- 
dimensions molding object own [ said ] computed based on said three-dimensions configuration data. 
[0014] Moreover, in the powder ingredient stripper which invention of claim 9 requires for invention of 
claim 7, said predetermined completion conditions are defined based on a duration required for removal 
of said uncombined powder ingredient computed based on said three-dimensions configuration data. 
[001 5] moreover, invention of claim 10 - claim 1 thru/or claim 9 ~ the powder ingredient stripper 
concerning one of invention - setting ~ (d) - according to said measurement value, it has further a 
posture modification means to change the posture of said three-dimensions molding object. 
[001 6] Moreover, in the powder ingredient stripper which invention of claim 1 1 requires for invention 
of claim 1 0, said removal means has a ventilation means to generate the air current which ventilates said 
three-dimensions molding object, and said posture modification means has an attitude control means to 
control the posture of said three-dimensions molding object, according to the relative-position relation 
of said three-dimensions molding object and said air current. 
[0017] 

[Embodiment of the Invention] <lst operation gestalt important section configuration of three- 
dimensions molding system 1» drawing 1 is drawing showing the important section configuration of 
the three-dimensions molding system 1 incorporating the powder stripper 70 concerning the 1st 
operation gestalt of this invention. By giving binding material alternatively to a powder ingredient and 
combining a powder ingredient, this three-dimensions molding system 1 carries out sequential formation 
of the combination of a powder ingredient, and generates a three-dimensions molding object as final 
combination. 

[001 8] The three-dimensions molding system 1 is equipped with a control section 10, the binder grant 
section 20 electrically connected to a control section 10, respectively, the molding section 6, the powder 
feed zone 40 and the powder expansion section 50, and the powder recovery device 80, and is 
constituted. Moreover, the molding section 6 is constituted in [ the molding device section 60 and the 
powder stripper 70 ] one. 

[0019] The <configuration of control section 10> control section 10 is equipped with the drive control 
section 1 2 electrically connected with a computer 1 1 and a computer 11, and the nozzle head mechanical 
component 13 electrically connected with the drive control section 12. 

[0020] A computer 11 is a common desktop computer constituted in preparation for the interior in CPU, 
memory, a timer, etc. This computer 1 1 uses the molding object of a three-dimensions configuration as 
configuration data, data-izes it, and outputs the cross-section data which slice it on the thin cross-section 
object of many parallel layers, and are obtained to the drive control section 12. 



http://wvm4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_ejje 



5/8/2007 



JP,2002-205339,A [DETAILED DESCRIPTION] 



Page 3 of 17 



[0021] The drive control section 12 controls actuation of each part based on the cross-section data 
obtained from a computer, giving a drive command to above-mentioned each part based on the cross- 
section data, if the drive control section 12 acquires cross-section data from a computer 1 1 - the 
molding device section 60 of the molding section 6 - setting - a powder ingredient - much more ~ ** - 
- the actuation which carries out sequential formation of the powdered combination is controlled in 
generalization. Moreover, after molding termination controls in generalization each actuation for 
removing the uncombined powder which was not combined in the powder stripper 70 of the molding 
section 6. 

[0022] The <configuration of the binder grant section 20> binder grant section 20 is equipped with the 
XY direction mechanical component 23 to which the nozzle head 22 which makes the binder in the tank 
section 21 which holds the liquefied binder used as the binding material for combining a powder 
ingredient, and the tank section 21 breathe out, and the nozzle head 22 are moved at a level XY flat 
surface. 

[0023] The tank section 21 is equipped with two or more tanks (this example four tanks) 21a-21d which 
hold the binder of a color different, respectively. Specifically, the binder colored the three primary 
colors of the coloring matter of Y (yellow), M (magenta), and C (cyanogen) and W (White) is held in 
each tank 21a-21d. Here, even if it does not discolor even if it combines with powder, and the colored 
binder carries out long duration progress, it is desirable to use discoloration and the thing not fading. 
[0024] It is fixed to the lower part of the XY direction mechanical component 23, and the nozzle head 
22 is united with the XY direction mechanical component 23, and freely movable in XY flat surface. 
Moreover, the nozzle head 22 is equipped with the regurgitation nozzles 22a-22d of the number of tanks 
and the same number of the tank section 21, and each regurgitation nozzles 22a-22d are connected 
according to the individual by Tanks 21a-21d and four tubes. Each regurgitation nozzles 22a-22d are 
nozzles which carry out the regurgitation (jet) of each binder as a minute drop for example, by an ink jet 
method etc. The regurgitation of the binder by each regurgitation nozzles 22a-22d is controlled by the 
nozzle head mechanical component 13 according to the individual, and the binder breathed out fi-om 
each regurgitation nozzles 22a-22d adheres to the powder layer 92 of the molding device section 60 
prepared in the location which counters the nozzle head 22. 

[0025] The XY direction mechanical component 23 is equipped with mechanical-component body 23a 
and guide-rail 23b. While both-way migration in the direction of X is possible for mechanical- 
component body 23a along with guide-rail 23b, both-way migration in the direction of Y is possible for 
it. Therefore, the nozzle head 22 can be moved in the flat surface specified by the XY direction 
mechanical component 23 by the X-axis and the Y-axis. That is, based on the drive command from the 
nozzle head mechanical component 13, the XY direction mechanical component 23 is drive within the 
limits in the flat surface, and can move the nozzle head 22 to the location of arbitration. And the nozzle 
head mechanical component 13 is controlled to choose from fi-om according to the location of the nozzle 
head 22 in XY flat surface among two or more regurgitation nozzles 22a-22d, and to perform the binder 
regurgitation, and gives a binder alternatively to the required part of the powder layer 92 of the molding 
device section 60. 

[0026] The <configuration of the molding section 6> molding section 6 is equipped with the Z direction 
migration section 63 which moves the molding stage 62 prepared so that the base of the concave section 
of the molding tub 61 which has the concave section, and the molding tub 61 may be formed, and the 
molding stage 62 to a Z direction, and the mechanical component 64 which drives the Z direction 
migration section 63. 

[0027] The molding tub 61 has achieved the duty which offers the working area for generating the three- 
dimensions molding object 91 using a powder ingredient. Moreover, the molding tub 61 has powder 
temporary placing section 61b which holds temporarily the powder ingredient supplied to the up end 
side from the powder feed zone 40. 

[0028] The molding stage 62 had the configuration of a rectangle mold with the reticulated cross section 
shown in drawing 2 (b) in XY cross section, and the side face is in contact with perpendicular wall 61a 
of the concave section in the molding tub 61 . The reticulated tray 9 which has the cross-section 
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configuration shown in drawing 2 (a) is laid in this molding stage 62. 

[0029] Moreover, the molding stage 62 has 62m of two electromagnets in the upper part. 62m of this 
electromagnet is bearing the role which fixes the reticulated tray 9 formed with a metal. 
[0030] And the three-dimensions space (that is, space of the concave section) of the shape of a 
rectangular parallelepiped formed by this molding stage 62 and perpendicular wall 61a of the molding 
tub 61 functions as a molding field for generating the three-dimensions molding object 91 . and the 
reticulated tray 9 top of the molding stage 62 ~ the thin layer of a powder ingredient - much more - ** 
~ while it is alike and sequential formation is carried out, with the binder further breathed out from each 
regurgitation nozzles 22a-22d for every formation, the required part of a powder ingredient will be 
joined on the molding stage 62, and a molding object will be created. 

[0031] The Z direction migration section 63 has bearing-bar 63a connected with the molding stage 62. 
And bearing-bar 63a becomes movable [ the Z direction of the molding stage 62 connected with 
bearing-bar 63a ], when perpendicularly moved by the mechanical component 64, 
[0032] The <configuration of powder stripper 70> powder stripper 70 has the ventilation section WS 
and the suction section WR while having the recovery room 71 which collects the removed powder, and 
the processing room 72 which performs powdered removal. 

[0033] The ventilation section WS is equipped with the piping 74 linked to three ventilation opening 
70b prepared in the part (part which left up and down with this operation gestalt, and was arranged) 
which branched to the methods of three and was mutually separated from the ventilation outlet of the 
ventilation mechanical component 73 which generates an air current, and the ventilation mechanical 
component 73 among perpendicular wall61a, and bulb 74v for three ventilation inserted in piping 74. 
[0034] The ventilation mechanical component 73 is equipped with ventilation Blois, and ventilates the 
processing room 72 through piping 74. 

[0035] Each of bulb 74v for ventilation is an electro-magnetic valve which answers a command signal 
from a control section 10, and opens and closes each ventilation opening 70b automatically. Here, it 
becomes possible by opening and closing bulb 74v for three ventilation altematively to choose 
ventilation opening 70b which ventilates the processing room 72. 

[0036] The suction section WR has piping 76 linked to three suction opening 70c prepared in the part 
(part which left up and down with this operation gestah, and was arranged) which branched from the 
suction inlet port of the suction mechanical component 75 which attracts the air in the processing room 
72, and the suction mechanical component 75, and was mutually left among perpendicular wall 61a, and 
three bulb 76for suction v and the flow-rate-sensor 78a which are inserted in piping 76. The same flow 
rate sensor 78b as this flow rate sensor 78a is prepared in the middle of the powder conveyance tubing 
81 mentioned later. Moreover, the suction section WR functions as a stripping section for conveying the 
attracted powder ingredient to the powder feed zone 40. 

[0037] The suction mechanical component 75 is a part for generating an air current in the processing 
room 72 through piping 76, and attracting uncombined powder. 

[0038] Each of bulb 76v for suction is an electro-magnetic valve which answers a command signal from 
a control section 10, and opens and closes each suction opening 70c automatically. Here, it becomes 
possible by opening and closing bulb 76v for three suction altematively to choose suction opening 70c 
attracted from the processing room 72. 

[0039] Furthermore, the powder stripper 70 has the shutter 67 prepared near the center of perpendicular 
wall 61a, and three driving rollers 68 which drive a shutter 67 in the direction of X while having the 
weight sensor 79 formed in 61t of heights of perpendicular wall 61a. 

[0040] The weight sensor 79 is a sensor for measuring the loading weight containing the three- 
dimensions molding object 91 on the reticulated tray 9. 

[0041] And if the three-dimensions molding object 91 buried in uncombined powder by descent of the 
molding stage 62 moves into the processing room 72, the ventilation mechanical component 73 will be 
started, bulb 74v for ventilation will be opened, and ventilation will be performed in the processing 
room 72 from ventilation opening 70b. Moreover, the suction mechanical component 75 will be started, 
bulb 76v for suction will be opened, and suction will be performed from suction opening 70c. 
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[0042] In this powder removal, the powder ingredient which fell from the three-dimensions molding 
object 91 will pass along the holes HI and H2 ( drawin g 2 ) of the reticulated tray 9 and the molding 
stage 62, and will deposit them on the recovery room 71 . 

[0043] The screw 82 for powder conveyance is formed in the pars basilaris ossis occipitalis of the 
<important section configuration of powder recovery device 80> recovery room 71 . This screw 82 for 
powder conveyance constitutes a part of powder recovery device 80 for conveying the collected powder 
ingredient to the powder feed zone 40. 

[0044] The powder recovery device 80 is equipped with the others and powder conveyance tubing 81 
and a mechanical component 83, and is constituted. [ screw / 82 / above-mentioned / for powder 
conveyance ] The powder conveyance tubing 81 is arranged inside [ tank section 41 ] the powder feed 
zone 40 from the pars basilaris ossis occipitalis of the recovery room 71. And the screw 82 for powder 
conveyance formed in the interior of this powder conveyance tubing 81 by the flexible member is 
arranged from the pars basilaris ossis occipitalis of the recovery room 71 to near [ tubing edge 84 ] the 
tank section 41 interior. As shown in drawing 1 , although the powder conveyance tubing 81 has 
Flections 81a and 81b in two places, since the screw 82 for powder conveyance is formed by the flexible 
member, it is arranged in the condition of having been crooked along with the powder conveyance 
tubing 81 also in such flections 81a and 81b. However, as for these flections 81a and 81b, it is desirable 
to constitute so that it may be set up so that radius of curvature may become large, and the turning effort 
of a screw may be effectively transmitted as a turning effort of a screw before and behind a flection. 
[0045] And it connects with the revolving shaft of the mechanical component 83 constituted by a motor 
etc., and it is that a mechanical component 83 performs a rotation drive in the predetermined direction, 
and, as for the end side of the screw 82 for powder conveyance, the screw 82 for powder conveyance 
also performs rotation actuation to the predetermined direction to the circumference of the medial axis 
of a screw. This turning effort is effectively transmitted to the screw 82 for powder conveyance also in 
Flections 81a and 81b, and on the whole, the screw 82 for powder conveyance prepared in the interior of 
the powder conveyance tubing 81 is interlocked with a mechanical component 83, and performs rotation 
actuation of the circumference of that medial axis. 

[0046] Consequently, it enables it for the powder ingredient deposited on the recovery room 71 to have 
the interior of the powder conveyance tubing 81 conveyed, to be re-supplied to the interior of the tank 
section 41 in the powder feed zone 40 by the screw 82 for powder conveyance, and to reuse a powder 
ingredient on it. 

[0047] The <important section configuration of powder feed zone 40> powder feed zone 40 was formed 
in the powder feed hopper (outlet) from the tank section 41 which holds a powder ingredient, and the 
tank section 41 , and is equipped with the cofferdam plate 42 which makes the powder feed hopper of the 
tank section 41 open and close by the command from the drive control section 12. 
[0048] The white powder ingredient is held in the tank section 41 . This powder ingredient turns into an 
ingredient in formation of the three-dimensions molding object 91, and starch powder, resin powder, etc. 
are used. 

[0049] Moreover, the container applied part 43 equipped with the powder ingredient container 30 with 
which an intact powder ingredient is held is formed in the upper part side of the tank section 41 , 
[0050] The cofferdam plate 42 performs supply and a halt of the powder which can slide now 
horizontally (the direction of X) based on the drive command by the drive control section 12, and is held 
in the tank section 41 to powder temporary placing section 61b of the molding section 6. 
[0051] The powder expansion section 50 is equipped with the blade 51, the guide rail 52 which regulates 
actuation of a blade 51, and the mechanical component 53 to which a blade 51 is moved. 
[0052] A blade 51 is long in the direction of Y, and it has the cutting-edge-like configuration where the 
lower tip sharpened. Y lay length of a blade 51 is the die length which can cover the width of face of the 
direction of Y in the crevice of the molding tub 61. In addition, the vibration device in which minute 
vibration is given to a blade may be added so that a powder ingredient with a blade 51 can be extended 
smoothly (diffusion). 

[0053] As for a mechanical component 53, it is possible to make rise-and-fall migration carry out 
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perpendicularly (Z direction), or to make the both-way migration of the blade 51 carry out horizontally 
(the direction of X). And when a mechanical component 53 operates based on the command from the 
drive control section 12, it becomes movable [ the direction of X of a blade 51, and a Z direction ]. 
[0054] <Actuation of three-dimensions molding system 1> drawing 3 is a flow chart which shows 
fundamental actuation of the three-dimensions molding system 1. In this actuation, a control section 10 
performs automatically. 

[0055] At step SI , the model data with which the computer 1 1 expressed the three-dimensions molding 
object with which the color pattern etc. was given to the front face are created. The color three 
dimensional object model data created by general 3-dimensional CAD modeling software can be used 
for the three-dimensions configuration data which become a radical for molding. Moreover, it is also 
possible to use the configuration data and the texture which were measured with the three-dimensions 
configuration input device. 

[0056] In model data, there is a thing to which color information is given only on the surface of the three 
dimensional object model, or a thing to which color information is given to the interior of a model. It is 
possible to use only the color information on the front face of a model on the occasion of molding also 
in the case of the latter, and it is possible to also use the color information inside a model. For example, 
in case three-dimensions molding objects, such as a human body model, are generated, it is to paint by 
different color for every internal organs, and the color information inside a model is used in that case. 
[0057] At step S2, a computer 1 1 generates the cross-section data for every cross section which sliced 
the rnolding object horizontally from the above-mentioned model data. The cross-section object 
specifically, sliced in the pitch of the powder which carries out a laminating from model data which is 
further equivalent to the thickness of a part is cut down, and the cross-section data containing 
configuration data and coloring data are created. In addition, the pitch to slice can be changed by 
predetermined within the limits (the range of the thickness which can combine powder). 
[0058] At step S3, the information about the powdered laminating thickness (slice pitch in the case of 
cross-section data origination) and the powdered number of laminatings (the number of cross-section 
data sets) at the time of molding a molding object is inputted into the drive control section 12 from a 
computer 1 1 . 

[0059] It is the actuation performed about the following step S4 or below when a control section 10 
controls each part. 

[0060] In step S4, in order to form the powdered combination of the Nth layer (N= 1, 2, ..) on the 
molding stage 62, only the distance in which the molding stage 62 is equivalent to the thickness with the 
Z direction migration section 63 based on the above-mentioned laminating thickness inputted from the 
computer 1 1 descends, and is held. The tooth space for forming the layer of new powder above the 
powder layer which the laminating was carried out on the molding stage 62, and required association 
completed by this by one layer is formed. However, since it is equivalent to formation of the first layer 
in the case of N= 1 , a tooth space is formed on the top face of the reticulated tray 9 itself 
[0061] Here, while the reticulated tray 9 is arranged on the molding stage 62 so that a hole HI ( drawing 
2 ) may be closed, the reticulated tray 9 is fixed to the molding stage 62 by energization of 62m of 
electromagnets. By this, powder will not fall through a hole but it can hold on the molding stage 62. 
[0062] At step S5, the powder which serves as an ingredient in molding of a three-dimensions molding 
object is supplied. The cofferdam plate 42 of the powder feed zone 40 slides from a closedown location, 
and only the specified quantity drops the powder ingredient in the tank section 41 to powder temporary 
placing section 61b of the molding section 6. With this specified quantity, it is more mostly set up a little 
from the volume (initial complement of the powder in molding) of the above-mentioned tooth space. 
Moreover, at the time of the first stratification (at the time of N= 1), it also takes into consideration 
filling up the clearance between the reticulated trays 9 with a powder ingredient, and it is more desirable 
than the time of other stratification (at the time of N> 1) to set up more mostly fUrther a little. The 
cofferdam plate 42 suspends supply in a closedown location after the completion of supply of the 
powder ingredient of the specified quantity in the end of a tail. 

[0063] At step S6, the powder ingredient supplied at step S5 is extended on the molding stage 62, and 
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the thin layer of a powder ingredient is formed by one layer. That is, a powder ingredient enters the 
tooth space for the thin layer formation formed on the molding stage 62 because a blade 51 moves the 
powder deposited on powder temporary placing section 61b in the direction of X, and the thin uniform 
powder layer 92 is formed. At this time, the lower tip of a blade 5 1 is moved along the maximum top 
face of the molding section 6. Thereby, the thin layer of the powder ingredient of predetermined 
thickness can form correctly. 

[0064] And after the powder layer 92 is formed, a blade 51 passes through the upper part of the powder 
layer 92, and returns to an initial valve position while it is separated from the maximum top face by the 
mechanical component 53 in the upper part. 

[0065] At step S7, the nozzle head 22 is moved in XY flat surface by driving the XY direction 
mechanical component 23 according to the configuration data and coloring data which were created at 
step S2. Time amount is shortened by scanning only the field where configuration data exist in that case. 
And the regurgitation of the binder alternatively colored from each regurgitation nozzles 22a-22d with 
the migration is made to perform. Thereby, the combination of a powder ingredient is generated. In 
addition, the powder ingredient (uncombined powder) with which a binder is not applied will maintain 
the condition of having become independent separately. 

[0066] Here, about the part equivalent to the surface part of the three-dimensions molding object 91, in 
case the regurgitation of a binder is performed, based on the coloring information drawn from the 
molding object, the regurgitation of the binder of Y, M, C, and W is carried out alternatively. Thereby, 
in the molding process of the three-dimensions molding object 91, it can paint on a molding object front 
face, and it becomes possible to perform color molding. In the part (coloring unnecessary field) which, 
on the other hand, does not have the need of painting in a three-dimensions molding object, it molds by 
carrying out the regurgitation of the binder of W which does not bar the coloring condition of the part 
into which it was painted. 

[0067] Moreover, in order to equalize the flare of the binder adhering to the powder layer 92 and to 
secure the reinforcement of a molding object, it is desirable to give the binder of tales doses to 
homogeneity per unit area to a molding part. For example, if what multiplied each regurgitation nozzles 
[ by the XY direction mechanical component 23 / 22a-22d ] passing speed by the amount (for example, 
the number of binder drops) of the binder breathed out by per unit time amount from each regurgitation 
nozzles 22a-22d is fixed, the binder of tales doses can give homogeneity per unit area. 
[0068] Suspending binder discharging after regurgitation completion of a binder, the nozzle head 22 
returns to an initial valve position by driving the XY direction mechanical component 23. 
[0069] In addition, after the regurgitation of a binder, you may constitute so that the process which dries 
BAINTA may be intervened. For example, it may be made to perform the process which irradiates an 
infrared lamp etc. from the upper part side of the powder layer 92. Thereby, quick desiccation of the 
binder adhering to the powder layer 92 can be performed. However, with the binder of the class quickly 
hardened by the air drying, especially a desiccation process becomes unnecessary. 
[0070] And after molding of a part is completed further, it progresses to step S8, and based on the 
number of laminatings as which the drive control section 12 was inputted at step S3, it judges whether 
the processing for several of the laminating minutes was completed. That is, it judges whether molding 
of the three-dimensions molding object 91 was completed, the case where it is judged with the 
completion of molding here - step S9 progressing molding when judged with it being 
incomplete, the processing from step S4 is repeated. 

[0071 ] When it returns to step S4, actuation which forms the combination of the new powder ingredient 
of the N-M St layer in the Nth layer bottom is performed, and such repeat actuation - the molding stage 
62 top - much more - ** the laminating of the colorized combination is carried out one by one, and, 
finally the three-dimensions molding object 91 of a molding object is generated on the molding stage 62. 
And in step S8, it is judged with the completion of molding. 

[0072] It is desirable to control molding of the three-dimensions molding object 91 by molding of the 
three-dimensions molding object 91 of a core box configuration which has a crevice in consideration of 
the powder removal in the following step S9, in the above molding actuation, so that uncombined 
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powder can fall using gravity, and opening of the crevice turns to a vertical lower part. Moreover, when 
the crevice has turned to the direction where those with two or more and its crevice are various, it is 
desirable to mold the three-dimensions molding object 91 to the sense which can carry out fall removal 
of more uncombined powder with gravity. 

[0073] In step S9, powder removal explained in full detail later is performed. 

[0074] At step SIO, drawing of the three-dimensions molding object 91 from which uncombined powder 
was removed by step S9 is performed. Here, as shown in drawing 8 , the molding stage 62 goes up and 
can take out the three-dimensions molding object 91. 

[0075] Above, a series of actuation in the three-dimensions molding system 1 is completed. Since 
according to the above-mentioned three-dimensions molding system 1 it is constituted so that the 
uncombined powder adhering to the three-dimensions molding object 91 can be removed automatically, 
the three-dimensions molding object 91 can be taken out without dispersing a powder ingredient by the 
environment of the perimeter of equipment. 

[0076] Moreover, while collecting the uncombined powder removed in the powder stripper 70 at the 
recovery room 71, it consists of three-dimensions molding systems 1 so that the collected uncombined 
powder may be re-supplied to the powder feed zone 40 according to the powder recovery device 80. 
That is, it is constituted so that it may be possible to reuse uncombined powder automatically, and in 
order to reuse uncombined powder, a user does not need to work. 

[0077] <Actuation of powder removal> drawin g 4 is a flow chart explaining actuation of the powder 
removal corresponding to the above-mentioned step S9. 

[0078] At step SI 1, the molding stage 62 descends by the Z direction migration section 63, and the 
three-dimensions molding object 91 is moved to the powder stripper 70. In this case, the non-solidified 
powder around the reticulated tray 9 on the molding stage 62, the three-dimensions molding object 91, 
and the three-dimensions molding object 91 will be united, and the molding tub 61 will be descended. 
[0079] Moreover, the above-mentioned actuation is accompanied, the nozzle head 22 shunts the upper 
part of the molding stage 62, and prevents the dust invasion from the outside according to the device 
(not shown) in which the nozzle head 22 is protected, and it is protected from desiccation. 
[0080] At step SI 2, if the molding stage 62 descends till the place in which the maximum upper layer of 
the powder layer 92 is caudad located from a shutter as shown in drawing 5 , the shutter 67 which was in 
the shunting location will move, and the molding tub 61 will be covered. 

[0081] By closed actuation of this shutter 67, uncombined powder disperses up, and while being able to 
prevent floating in an ambient atmosphere, adhesion of the powder to the nozzle head 22 or other device 
sections can be prevented. In addition, it is desirable to seal the processing room 72 by the close-down of 
a shutter 67. 

[0082] And if the molding stage 62 descends to the location where the reticulated tray 9 contacts the 
weight sensor 79 in the molding tub 61, on the molding stage 62, energization of 62m of electromagnets 
which fix the reticulated tray 9 will be stopped, and it will become as separable as the reticulated tray 9 
and the molding stage 62. When the molding stage 62 furthermore descends, a net tray 9 is caught in the 
weight sensor 79 of the molding tub 61, will separate with the molding stage 62 and will be held. By 
separation actuation with this reticulated tray 9 and the molding stage 62, some uncombined powder will 
fall caudad through the holes HI and H2 ( drawing 2 ) of the reticulated tray 9 and the molding stage 62 
( drawin g 6 ). 

[0083] At step SI 3, as shown in drawing 6 , the ventilation mechanical component 74 is driven, two or 
more air currents Af are generated from ventilation opening 70b, and the three-dimensions molding 
object 91 is ventilated. Here, ventilation bulb 74v is opened and closed alternatively, and the following 
ventilation control is performed. 

[0084] Drawing 7 is drawing for explaining the ventilation control in the processing room 72. The axis 
of abscissa of drawing 7 shows time amount t, and the axis of ordinate shows airflow Q. 
[0085] It ventilates with fixed airflow between the ventilation initiation t= 0 and time amount Ta from 
the ventilation opening A of an upper case, the ventilation opening B of the middle, and the ventilation 
opening C of the lower berth. Uncombined powder can be equally removed from the three-dimensions 
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molding object 91 by this, and rough powder removal can be performed. 

[0086] In the following time amount Tb, it ventilates one by one from the opening A of an upper case to 
the opening C of the lower berth. Since it applies to the lower part from the upper part of the three- 
dimensions molding object 91 and powder can be removed by this, the powder using gravity is 
removable. 

[0087] And in time amount Tc, airflow is increased and ventilation is performed from the opening A of 
an upper case. Thereby, in the ventilation in time amount Ta and Tb, removal of uncombined powder 
can ventilate intensively to the ramp of the difficult upper part. That is, according to the configuration of 
the three-dimensions molding object 91, intensive **** to the field where powder removal is difficult 
can be performed. 

[0088] Thus, in consideration of the configuration of the three-dimensions molding object 91, the 
amount of the adhering uncombined powder, etc., **** can be efficiently performed by controlling 
airflow etc. by the control section 10. 

[0089] At step SI 4, the suction mechanical component 76 is driven, two or more air currents Ag are 
generated from suction opening 70c, and the uncombined powder of the three-dimensions molding 
object 91 circumference is attracted. Here, as shown in drawing, bulb 76v for three suction is opened, 
and it draws in from the processing room 72. 

[0090] In addition, it is desirable like the above-mentioned ventilation control to carry out suction 
control in consideration of the configuration of the three-dimensions molding object 91 etc. here. 
[0091 ] At step S 1 5, the powder recovery device 80 recovers the uncombined powder which fell through 
the reticulated tray 9 and the molding stage 62. Here, the recovery room 71 is covered with the powder 
which fell, it is extruded by rotation of the screw 82 for powder conveyance, and is retumed to the fine- 
particles feed zone 40. 

[0092] At step SI 6, it judges whether removal of the uncombined powder of three-dimensions molding 
object 91 perimeter was completed. 

[0093] Specifically, it is computed by adding the time amount value equivalent to a predetermined 
margin to it by the elapsed time measured from **** initiation by the timer in a computer 1 1, and the 
anticipation time amount expected to be needed by the time powder removal is completed. 
[0094] As an element which affects the merits and demerits of this duration To, the following five 
elements can be considered, for example. 

[0095] 1 . Magnitude of the volume of the powder ingredient used for molding of the three-dimensions 
molding object 91. 

[0096] (Several n laminating x laminating thickness t in the molding tub 61) 

2. Numerousness of amounts of uncombined powder. 

[0097] (Volume of the 3 several n laminating x laminating thickness t-dimensional molding object 91 
in the molding tub 6 1 ) 

3. Complexity of the shape of surface type of the three-dimensions molding object 91., 
[0098] (Ratio of the surface area of a three-dimensions molding object, and the volume) 

4. The number of the crevices of three-dimensions molding object 91 front face. 

[0099] 5. Area size which it becomes the shade of the three-dimensions molding object 91, and 
ventilation does not reach. 

[0100] In consideration of the five above-mentioned elements, Duration To sets magnitude of for 
example, the above-mentioned margin to Tm, and can compute it like the following formula (1). This 
operation is performed by the control section 10. 
[0101] 

To=kl, pHk2, D2+k3, D34-k4, D4-i-k5, and D5+Tm ... (1) - here - D1-D5 - above-mentioned "1." - 
"5." - it is a concrete value expressing each element, and kl-k5 are the weighting factors to each 
element. These numeric values are calculated experimentally beforehand. 
[01 02] And Duration To is read in the data table which has recorded beforehand the result of an 
operation of an upper type (1) based on three-dimensions configuration data, and this is set up with the 
conventional time which operates the powder stripper 70. In addition, Duration To may not be read in a 



http://vmw4.ipdl.inpit.go.jp/cgi-bin/tran_web^cgi_ejje 



5/8/2007 



JP,2002-205339,A [DETAILED. DESCRIPTION] 



Page 10 of 17 



data table, but may be serially found by the operation. 

[0103] In addition, the element which affects Duration To can consider the flow degree of the powder 
ingredient by atmospheric temperature, humidity, etc. besides the five above-mentioned elements. It is 
desirable to compute the duration To which also took these into consideration as a parameter. 
[0104] In actuation of this step S16, when progressing to step S17 when powder removal is completed, 
and having not completed, it returns to step SI 3. 

[01 05] At step SI 7, the powder stripper 70 is stopped and it moves to a shunting location as a shutter 67 
performed open actuation from a closedown location and shown in drawing 8 . 
[01 06] At step SI 8, the mechanical component 64 of the Z direction migration section 63 is driven, the 
molding stage 62 is gone up, and the three-dimensions molding object 91 is taken out from the powder 
stripper 70. And when the molding stage 62 goes up in the location shown in drawing 8 , the three- 
dimensions molding object 91 can be taken out. 

[01 07] By actuation of this powder stripper 70, in powder removal, since suction is performed from two 
or more openings while performing ventilation from two or more openings to a three-dimensions 
molding object, an unnecessary powder ingredient can be removed efficiently and a three-dimensions 
molding object can be easily picked out from uncombined powder. 

[0108] Moreover, it becomes, without the user's himself not removing uncombined powder after 
generation of the three-dimensions molding object 91, and soiling a hand and dress by actuation of the 
above three-dimensions molding system 1, since it is possible to remove uncombined powder 
automatically as a part of a series of actuation in the three-dimensions molding system 1 . 
[01 09] In addition, about the conditions judged based on the measurement value reflecting the advance 
situation of removal of the completion of removal in step SI 6 mentioned above of an uncombined 
powder ingredient, it is desirable a duration not only to perform the completion judging of removal, but 
to use together the judgment approach explained below. 

[01 10] It explains below whether in the judgment > powder stripper 70, removal of the uncombined 

powder of the three-dimensions molding object 91 circumference was completed by the weight change 

concerning the three-dimensions molding object 91 about how to judge by the comparison with the 

weight measurement value by the weight sensor 79 to the product loaded substance on the reticulated < 

tray 9 containing the three-dimensions molding object 91, and the threshold set up beforehand. 

[01 1 1] By this judgment approach, in order to compute the above-mentioned threshold, the anticipation 

weight of the three-dimensions molding object 91 is first computed by the control section 10. 

[01 12] The weight Ma of this three-dimensions molding object is computable from the three-dimensions 

configuration data used as the foundation of the three-dimensions molding object 91, the volume of a 

powder ingredient and specific gravity, and the volume of adhesives and specific gravity. That is, if the 

specific gravity of Vb and adhesives is set [ the volume of the three-dimensions molding object led from 

three-dimensions configuration data / the filling factor of Va and powder / the specific gravity of phip 

and powder ] to rhob for the volume of rhop and the adhesives to be used, the weijght of a molding . 

object will be computed with the following formula (2). 

[0113] 

Ma=rho pxVaxphi p+rho bxVb If the measurement value of the sum total weight of the three- 
dimensions molding object 91 measured by the weight sensor 79 and the uncombined powder ingredient 
which adhere and remain to the perimeter satisfy the following conditions to the threshold calculated 
using the weight of the three-dimensions molding object 91 computed from (2) upper types, directions 
will be taken out from a control section 10 so that powder removal actuation may be suspended. 
** Weight <( weight Ma of molding object) x of the measurement value-reticulated tray of a weight 
sensor (l+alphal) 

Here, the filling factor of the powder in the three-dimensions molding object 91 includes some errors, 
and by the upper type (2), since calculation of the weight of the exact three-dimensions molding object 
91 is difficult, alpha 1 takes this into consideration. 

** the measurement value rate of change of a weight sensor ~ < ~ beta 1 - this measurement value rate 
of change is the variation per unit time amount of the measurement value by the weight sensor 79. 
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[01 14] In addition, in a completion judging, the conditions of the above-mentioned ** and ** may be 
judged independently. Moreover, that by which the value calculated experientially beforehand could be 
used and the operator added correction to the value is sufficient as the predetermined values alphal and 
betal . 

[0115] Although the judgment by such weight change can also use it independently, it is desirable to use 
together with the judgment by other criteria, especially the duration mentioned already. It is because the 
completion judging of removal may go into an endless loop if an error arises, and a completion 
command may not arise in a weight change judging. The completion command of removal will surely 
come out of a duration judging by being based on timer measurement, and using this together, since it is 
strong to an error. In addition, the merit of concomitant use with such a duration judging is also the same 
as when other following criteria are adopted. 

[0116] It explains below whether in the judgment > powder stripper 70, removal of the uncombined 
powder of the three-dimensions molding object 91 circumference was completed at flow rate change of 
< removal powder about how to judge by the volume of the removed powder which is computed based 
on a flow rate sensor 78, and the comparison with the threshold set up beforehand. 
[0117] By this judgment approach, in order to compute the above-mentioned threshold, the anticipation 
volume Ve of removal powder is first computed by the control section 10. 

[0118] If the volume Ve of this removal powder sets [ the cross section of a crevice / in / for the volume 
of the three-dimensions molding object led.from three-dimensions configuration data / XY flat surface 
of Va and the molding tub 61 ] n and powder layer thickness to t for the number of laminatings of Sa 
and a powder layer, the volume of removal powder will be computed with the following formula (3). 
[0119] 

Ve=Saxnxt-Va If the conditions whose integral values of the measurement value measured by the 

flow rate sensor 78 (accumulation value), i.e., the volume of removed powder, is the following two are 
satisfied to the threshold calculated using the volume of the removal powder computed from (3) upper 
types, directions will be taken out from a control section 10 so that powder removal actuation may be 
suspended. 

** volume >(volume Ve in end of ** in pieces) x (l-alpha2) of the removed powder obtained from a 
flow rate sensor - here, alpha 2 takes into consideration the measurement error of a flow rate sensor 78 
etc. 

** the measurement value of a flow rate sensor - < ~ beta 2 ~ here, the measurement value of a flow 
rate sensor 78 will show the variation per unit time amount of the volume of removed powder. 
[0120] In addition, in a completion judging, the conditions of the above-mentioned ** and ** may be 
judged independently. Moreover, that by which the value calculated experientially beforehand could be 
used and the operator added correction to the value is sufficient as the above-mentioned predetermined 
values alpha2 and beta2. 

[0121] The flow chart (namely, detail of step SI 6) of each judgment explained above is shown in 

drawing 20 . 

[0122] <2nd operation gestalt important section configuration of three-dimensions molding system» 
drawing_9 is drawing showing the important section configuration of three-dimensions molding system 
1 A incorporating powder stripper 70A concerning the 2nd operation gestalt of this invention. 
[0123] Although three-dimensions molding system 1 A is a configuration similar to the three-dimensions 
molding system 1 of the 1st operation gestalt, the ventilation sections WT of powder stripper 70A differ. 

[0124] The ventilation section WT is equipped with the same ventilation mechanical component 73 as 
the 1 st operation gestalt, piping 74A which branches from the ventilation outlet of the ventilation 
mechanical component 73 to the methods of two, and is connected to perpendicular wall 61a, and bulb 
74v for two ventilation inserted in piping 74A. 

[01 25] Moreover, the ventilation section WT has the nozzle section 700 linked to the edge of piping 
74A, and a shutter 703. 

[0126] The nozzle section 700 has the inclinable blast nozzle 701 and the nozzle mechanical component 
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702, answers a command signal from a control section 10, and is activity-ized. The ventilation direction 
of a blast nozzle 701 can change in XZ flat surface by the motor in the nozzle mechanical component 
702 etc. 

[01 27] The shutter 703 is constituted free [ migration to a Z direction ]. 

[0128] Although <actuation of three-dimensions molding system 1A> three-dimensions molding system 
1 A performs actuation similar to the three-dimensions molding system 1 of the 1st operation gestalt, 
actuation (step S9 of drawing 3 ) of the powder removal in powder stripper 70A differs. 
[0129] In this ♦*** actuation, while dropping the molding stage 62 as shown in drawing 10 after 
molding the three-dimensions molding object 91 ( drawing 9 ), a shutter 67 is closed and the shutter 703 
of the ventilation section WT is opened. 

[01 30] And if the reticulated tray 9 and the molding stage 62 are separated as shown in drawing 1 1 , 
while the ventilation by the air current Af is performed from a blast nozzle 701, suction of the powder 
by the air current Ag will be performed from suction opening 70c. The nozzle mechanical component 
702 is driven and it controls by this ventilation to follow the sense of an air current Af in the location of 
the three-dimensions molding object 91. 

[0131] Thus, since the direction of the air current Af from a blast nozzle 701 serves as adjustable, **** 
can be efficiently performed by performing regurgitation control based on the configuration of the three- 
dimensions molding object 91, and the relative position of the molding stage 62 and a blast nozzle 701. 
[0132] By actuation of the above powder stripper 70A, in powder removal, since ventilation can be 
effectively performed from two or more openings to the tlu-ee-dimensions molding object 91, an 
unnecessary powder ingredient can be removed more efficiently. 

[0133] In addition, about direction of a blast nozzle 701, it is not indispensable that it can change freely 
in XZ flat surface, and it is freely changed in XY flat surface. Moreover, following migration of the 
three-dimensions molding object 91, and changing the sense of a blast nozzle 701 may change the sense 
that it is not indispensable and at random. By enabling modification of the sense of the blast nozzle of at 
least 1 of two or more blast nozzles 701, the same operation as this operation gestah is acquired. 
[0134] <3rd operation gestalt> drawing 12 is drawing showing the important section configuration of 
three-dimensions molding system IB incorporating powder stripper 70B concerning the 3rd operation 
gestalt of this invention. 

[0135] Although three-dimensions molding system IB is a configuration similar to the three-dimensions 
molding system 1 of the 1st operation gestalt, powder stripper 70B differs. Below, it explains centering 
on a different part from the powder stripper 70 of the 1st operation gestalt. 

[0136] Powder stripper 70B has weight sensor 79B prepared between processing room 72B which is 

broader than perpendicular wall 61a of the molding tub 61 upper part, the posture modification section 

65 vvhich can change the posture of the three-dimensions molding object 91 on molding stage 62B, and 

bearing-bar 63a and the molding stage 62. in addition, there is [ of H2 ( drawing 2 (b)) hole ] no molding 

stage 62B while 62m of electromagnets is deleted to the molding stage 62 of the 1st operation gestalt, in 

order not to lay the reticulated tray 9 - it is formed as monotonous. 

[0137] The posture modification section 65 has tilting table 65a and rotation base 65b. 

[0138] Tilting table 65a has moving part and the base connected by this moving part and circular face, 

and has composition which moving part can slide in the direction SL which met the circular face. This 

becomes possible to lean the three-dimensions molding object 91 on the posture modification section 65. 

[01 39] Rotation base 65b has a disc-like configuration, and has composition which the upper part can 

rotate centering on Shaft Rc. Thereby, it becomes possible to rotate the three-dimensions molding object 

91 on the posture modification section 65 in a field parallel to the base (revolution). 

[0140] Weight sensor 79B measures the loading weight containing the three-dimensions molding object 

91 on the molding stage 62 instead of the weight sensor 79 of the 1st operation gestalt. 

[0141] Although <actuation of three-dimensions molding system 1B> three-dimensions molding system 

IB performs actuation similar to the three-dimensions molding system 1 of the 1st operation gestalt, 

actuation (step S9 of drawing 3 ) of the powder removal in powder stripper 70B differs. 
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[0142] In this **** actuation, while descending molding stage 62B as shown in drawing 12 after 
molding the three-dimensions molding object 91, without using the reticulated tray 9 of the 1st operation 
gestalt, a shutter 67 is closed. 

[0143] And while performing the ventilation by the air current Af towards the direction of the three- 
dimensions molding object 91 from ventilation opening 70b in the ventilation section WS, the powder 
by the air current Ag is attracted from suction opening 70c. Here, while leaning the three-dimensions 
molding object 91 like drawing 13 , **** can be more efficiently performed by adding rotation 
centering on Shaft Rc. 

[0144] In addition, when performing the completion judging of powder removal using the measurement 

value by weight sensor 79B, it is judged by the following judgment formula (4). 

[0145] 

(Weight of the measurement value-molding stage of a weight sensor, and the posture modification 
section) <(weight of three-dimensions molding object) x (1+alphal) .... (4) - again To posture 
modification of the three-dimensions molding object 91 by such the posture modification section 65, in 
addition, since the relative position of the three-dimensions molding object 91 and the direction of an air 
current from ventilation opening 70b can be changed by migration of the three-dimensions molding 
object 91 by rise and fall of the molding stage 62, Powder removal can be performed more effectively. 
[0146] In addition, powder removal can be performed still more effectively by adding the nozzle section 
700 of the 2nd operation gestalt to powder stripper 70B further. 

[0147] Moreover, although it is desirable to mold the concave section of the three-dimensions molding 
object 91 so that it may become vertical facing down in order to make **** easy as mentioned above, in 
the powder laminating molding method, it is in the inclination for the direction of the front face by the 
side of a top face to be finished in the field where profile irregularity is good and smoother than the front 
face of the downstream, and it is to mold by making a field finishing with a sufficient precision in the 
three-dimensions molding object 91 into vertical facing up. Also in this case, after molding opening of 
the concave section upward, powder removal can be appropriately performed by driving the posture 
modification section 65 which can change the relative position of the three-dimensions molding section 
91 and ventilation opening 70b. 

[0148] By actuation of the above powder stripper 70B, in powder removal, since the posture of a' three- 
dimensions molding object can be changed, an unnecessary powder ingredient can be removed more 
efficiently. 

[0149] About the three-dimensions molding system in the 3rd operation gestalt of the <modification> O 
above, it may have molding section 6A ( drawing 14 ) of a configuration of that the posture modification 
section 65 on molding stage 62B was removed. 

[0150] In the **** actuation in this molding section 6A, while performing the ventilation by the air 
current Af from ventilation opening 70b of an upper case first, dropping the molding stage 62, the 
powder by the air current Ag is attracted from suction opening 70c of an upper case ( drawing 14 (a)). 
And if descent of the molding stage 62 progresses, it is followed and the air current Af from ventilation 
opening 70b and the air current Ag to suction opening 70c are added to the lower berth from the middle 
( drawing 14 (b)). 

[0151] Although **** effectiveness falls somewhat from the case where a posture change of the three- 
dimensions molding object 91 is made, by alternative actuation of such air currents Af and Ag, **** can 
be performed appropriately. Moreover, the configuration of the molding section can be simplified by the 
above configuration. 

[01 52] O The ventilation section WU which has a configuration as shown in drawing 15 about the 

ventilation section of each above-mentioned operation gestalt is sufficient. 

[01 53] The ventilation section WU has the blast nozzle 71 1 and the robot arm 712. 

[01 54] This robot arm 712 has the level mechanical component 714 to which an arm 713 and an arm 

713 are moved, and the rotation mechanical component 715 which makes the sense of a blast nozzle 711 

change. 

[01 55] By the drive of this level mechanical component 714 and the rotation mechanical component 
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71 5, a blast nozzle 71 1 can be rotated in the direction RO while being able to slide it in the direction FB. 

[0156] By this robot arm 712, it can ventilate to the three-dimensions molding object 91 from various, 
include angles, such as carrying out in the direction of the air current Af shown in drawin g 15 . 
[0157] The ventilation section WU which has the above configuration can remove uncombined powder 
still more effectively. 

[0158] In addition, you may make it draw in with the above-mentioned robot arm. In this case, 
ventilation is necessarily less necessary. 

[0159] O About the powder recovery device 80 in each above-mentioned operation gestalt, the 
equipment 85 refreshed for an uncombined powder ingredient may be added (refer to drawing 17 ). 
[0160] Drawing 1 8 is drawing showing the important section configuration of refresh equipment 85. 
[0161] Refresh equipment 85 has a vibrator 851, the screen 852 by which excitation is carried out to a 
vibrator 851, the container 853 for foreign matter recycling, the conveyance belt 854, the heat source 
855, and the conveyance container 856. 

[0162] With this refresh equipment 85, with the screen 852 to which excitation of the powder which fell 
to the screen 852 is first carried out with a vibrator 85 1 , while the powder which particle size can be 
small and can reuse falls to the conveyance beh 854, particle size becomes large, and the fine particles 
treated as a foreign matter are discharged by the container 853 for foreign matter recycling. 
[01 63] Next, with the conveyance belt 854 to drive, it moves in the direction TR, it dries in a heat source 
855, and powder is held in the conveyance container 856. The powder in this conveyance container 856 
will be conveyed by the powder feed zone 40 on the screw 82 for powder conveyance. 
[0164] and it is mixed with the intact powder held in the powder ingredient container 30, and the powder 
returned to the tank section 41 of the powder feed zone 40 is reused by molding - things - ** In 
addition, the molding section 6 is supplied, and as it said that intact powder was filled up from the 
powder ingredient container 30, the collected powder may be used for ** which ran short to intact 
powder, giving priority to it, until the powder collected in the tank section 41 runs short for example, 
[0165] By actuation of the refresh equipment 85 of a more than, reusable powder can be returned to the 
powder feed zone40, it is econoniical and molding of the quality three-dimensions molding object 91 is 
attained. , 

[01 66] Moreover, the refresh equipment 86 explained below may be applied to the powder recovery 
device 80. 

[0167] Drawin gJ9 is drawing showing the important section configuration of refresh equipment 86. 
[0168] Refresh equipment 86 has the blower 861, the heater 862, the container 863 for foreign matter 
recycling, and the conveyance container 864. 

[0169] With this refresh equipment 86, while the powder which passed through the introductory way 
865 and fell is first dried by the warm air which occurred with the blower 861 and was warmed at the 
heater 862, the fine particles by which weight is greatly treated as a foreign matter fall in the container 
863 for foreign matter recycling. On the other hand, reusable light powder is blown away by warm air 
and falls in the conveyance container 654. And the powder in the conveyance container 654 is conveyed 
by the powder feed zone 40 on the screw 82 for powder conveyance. 

[01 70] By actuation of the refresh equipment 86 of a more than, like above refresh equipment 85, 
reusable powder can be returned to the powder feed zone 40, it is economical and manufacture of the 
quality three-dimensions molding object 91 is attained. 

[0171] O Although suction opening is prepared in the wall with which ventilation opening prepares and 
counters one wall in a molding tub about each above-mentioned operation gestalt, arrangement of 
preparing suction opening such directly under not only arrangement but directly under ventilation 
opening, or preparing ventilation opening and suction opening in the direction of a vertical alternately is 
sufficient. 

[01 72] Moreover, it may be made to ventilate by preparing ventilation opening in each field around a 

molding tub, and operating them in order to the perimeter of a molding object. 

[0173] O In order to drop uncombined powder efficiently, a vibrator is connected to a reticulated tray, 
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minute vibration is given, and you may make it raise a powdered fluidity about the powder stripper in 
the above-mentioned 1st and 2nd operation gestalt. A pager motor, piezo-electric ceramics, etc. which 
carried out eccentricity of the dead weight and attached it in the revolving shaft of a motor as this 
vibrator are applicable. In this case, it is desirable to change a setup of the oscillation frequency given to 
a reticulated tray according to the particle size of a powder ingredient, mass, etc., to give the optimal 
vibration, and to raise the fluidity of a powder particle. 

[01 74] O Not indispensable, preparing ventilation opening and ventilating a processing room about each 
above-mentioned operation gestalt, prepares two or more fans for ventilation in the processing interior 
of a room, it generates two or more air currents, and may ventilate a three-dimensions molding object. 
[01 75] O About the judgment of the **** completion in each above-mentioned operation gestaU, when 
it forces in time limit over to terminate, it is desirable to display warning of a purport which urges forced 
termination of **** and the **** activity by the help to the surface section of the monitor of a control 
unit or the molding section. 

[01 76] O In each above-mentioned operation gestalt, when the weight rate of change concerning the 
flow rate rate of change or three-dimensions molding object of removal powder is judged that the 
effectiveness of **** is getting worse lower than anticipation, it may control enlarging the wind speed 
of ventilation, and a wind pressure etc., and efficient **** control may be performed. 
[0177] O In each above-mentioned operation gestalt, it is not indispensable to measure the amount of 
removal powder with a flow rate sensor 78, and it may measure the amount of removal powder by the 
weight sensor. 

[01 78] Moreover, when there is two or more suction opening 70c, a flow rate sensor may be formed in 
each piping linked to suction opening 70c. 

[01 79] O About ventilation opening in the above-mentioned 1st and 3rd operation gestalt, it may have a 
slit-like configuration in parallel with a molding stage. In this case, since homogeneity can be ventilated 
from the perimeter of a three-dimensions molding object by making it go up and down a molding stage, 
making air blow off from ventilation opening, it is effective in removal of uncombined powder. 
[01 80] O Carrying out by forming an electromagnet in a molding stage about immobilization of the 
reticulated tray in the above-mentioned 1st and 2nd operation gestalt may apply what can perform 
immobilization and discharge that it is not indispensable and structural. 

[0181] O About the powder removal in a three-dimensions molding system, powder stripper 70C shown 
in drawing 21 may be applied. Unlike each above-mentioned operation gestalt, powder removal is 
performed by not the inside of the molding tub 61 but another processing room 72C in powder stripper 
70C. 

[01 82] Two or more conveyance rollers 721 for conveying the reticulated tray 9 carried in from the 
conveyance device section 730 (after-mentioned) are formed in powder stripper 70C. This conveyance 
roller 721 also has the function which supports the reticulated tray 9 received by the conveyance device 
section 730 in the location near the center of processing room 72C. Moreover, the conveyance roller 721 
is rotatable in both directions of right reverse by the mechanical component 722. In addition, a 
mechanical component 722 is constituted by the motor etc. and controlled by the drive control section 
12. . 

[01 83] Ventilation Blois 723 which ventilates towards down is established in the upper part side of 
processing room 72C in powder stripper 70C. Moreover, stripping section 71 C of a powder ingredient is 
prepared in the lower part side of the conveyance roller 721. 

[01 84] Moreover, powder stripper 70C has flow rate sensor 78C which measures the flow rate in the 
powder conveyance tubing 81 of the removed powder ingredient while having the weight sensor C 
which measures the weight of product loaded substances, such as the reticulated tray 9 laid on the 
conveyance roller 72 1 , and the three-dimensions molding object 91. 

[01 85] The conveyance device section 730 is equipped with the conveyance rhechanical component 731, 
the flexible member 732, and two extrusion members 733. These extrusion members 733 are connected 
with the flexible member 732, respectively, and spacing which is extent which can set the reticulated 
tray 9 is prepared between two extrusion members 733. Moreover, installation base 61c for laying the 
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reticulated tray 9 is formed in the molding tub 61 . The three-dimensions molding object 91 on the 
molding stage 62 which descended is extruded in the direction of SD with the reticulated tray 9, and is 
taken out by this conveyance device section 730 at powder stripper 70C. 

[0186] And at powder stripper 70C, in order to remove the uncombined powder with which a binder is 
not given from the three-dimensions molding object 91 conveyed near the center of processing room 
72C, the conveyance roller 721 performs both- way rotation, where the reticulated tray 9 is laid in the 
upper part. The uncombined powder with which vibration will be given along the direction of X, and the 
reticulated tray 9 and the three-dimensions molding object 91 have adhered to the front face of the three- 
dimensions molding object 91 is eliminated by this reciprocating motion. The eliminated powder 
ingredient will pass along between the clearance between the reticulated trays 9, and the conveyance 
rollers 721, and will deposit it on stripping section 71C. Moreover, in case an uncombined powder 
ingredient is eliminated by vibration with the above conveyance rollers 721, the uncombined powder 
adhering to the part which is hard to remove in ventilation Blois 723 established in the upper part of 
processing room 72C operating in vibration is blown away downward by the wind force. 
[0187] In this powder removal actuation, the completion judging of powder removal can be performed 
like each above-mentioned operation gestalt by using the measurement value of weight sensor 79C or 
flow rate sensor 78C. Therefore, in this *♦****♦♦ system IC, it can be judged appropriately whether 
removal of an unnecessary powder ingredient was completed from the three-dimensions molding object 
91. 

[0188] 

[Effect of the Invention] Since a removal means is impossible-ized according to invention of claim 1 
thru/or claim 1 1 when the measurement value reflecting the advance situation of removal of an 
uncombined powder ingredient reaches predetermined completion conditions after activity-izing a 
removal means as explained above, it can judge appropriately whether removal of an unnecessary 
powder ingredient was completed from the three-dimensions molding object. 

[01 89] Especially about invention of claim 2, since the sum total weight of a three-dimensions molding 
object and the uncombined powder ingredient which remains to the perimeter is measured as a 
measurement value, measurement for the completion judging of removal can be performed simply. 
[0190] Moreover, about invention of claim 3, since the variation per sum total unit-of- weight time 
amount of a three-dimensions molding object and the uncombined powder ingredient which remains to 
the perimeter is measured as a measurement value, measurement for the completion judging of removal 
can be performed simply. 

[0191] Moreover, about invention of claim 4, since the volume of the uncombined powder ingredient 
removed as a measurement value is measured, measurement for the completion judging of removal can 
be performed simply. 

[01 92] Moreover, about invention of claim 5, since the variation per unit time amount of the volume of 
the uncombined powder ingredient removed as a measurement value is measured, measurement for the 
completion judging of removal can be performed simply. 

[0193] Moreover, about invention of claim 6, since the elapsed time after activity-izing a removal means 
as a measurement value is measured, measurement for the completion judging of removal can be 
performed simply. 

[0194] Moreover, about invention of claim 7, since predetermined completion conditions are set up 
based on three-dimensions configuration data, completion conditions can be set up with a sufficient 
precision. 

[01 95] Moreover, about invention of claim 8, since it is the conditions defined based on the own weight 
of a three-dimensions molding object with which predetermined completion conditions are computed 
based on three-dimensions configuration data, completion conditions can be set up appropriately. 
[0196] Moreover, about invention of claim 9, since predetermined completion conditions are defined 
based on a duration required for removal of the uncombined powder ingredient computed based on 
three-dimensions configuration data, completion conditions can be set up appropriately. 
[0197] Moreover, about invention of claim 10, since the posture of a three-dimensions molding object is 
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changed according to a measurement value, powder removal can be performed efficiently. 

[01 98] Moreover, about invention of claim 11, since the posture of a three-dimensions molding object is 

controlled according to relative-position relation with the air current which ventilates a three-dimensions 

molding object and a three-dimensions molding object, powder removal can be performed more 

efficiently. 



[Translation done.] 
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